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Description 
Technical Field 

5 [0001] The present Invention relates to novel 1 H-imidazopyridlne derivatives or salts thereof which have a potent 
Inhibitory action against production of tumor necrotizing factor (TNF) or lnterieukjn-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
IL-1 is mediated, which include chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-lnfectlous cachexia and the like. 

15 

Background Art 

[0002] Some compounds having 1 H-imidazoquinoline structure are known which are analogous to the compounds 
of the present Invention. Journal of Medicinal Chemistry, Vol. 11 , p. 87 (1968) discloses 1-(2-piperidinoethyl)-1H-imi- 

20 dazo[4,5-c]-quinollne, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses 1-iso- 
butyl-1H-imidazo[4,5-c]quinoline-4-amine (general name: imiquimod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 1 901 09) discloses 1 -(2-dlethylamlnoethyi)-1 H-lmidazo[4,5-c]qul- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present invention have never been known so far. 

25 [0003] Moreover, the aforementioned imiquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF, IL-1 and the like, which is described in Journal of Interferon Research, Vol. 14, ? 
p. 81 (1994). However, 1 H-imidazopyrtdlne derivatives or 1 H-imldazoqulnollne derivatives having an inhibitory action 
against production of TNF or IL-1 , which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of the present invention is to provide novel compounds which have excellent Inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
35 [0005] The Inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006] The present invention thus relates to novel 1 H-imidazopyridine derivatives represented by the following gen- 
eral formula (I) or salts thereof: 

40 



45 




I 

so wherein R 1 represents hydrogen atom, hydroxyl group, an alky! group which may have one or more substituents, a 
cycioalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may have 
one or more substituents; R 2 represents hydrogen atom, an aikyl group, a halogen atom, hydroxyl group, an amino 
group which may have one or two substituents, a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocycllc or heterocyclic ring which may be substituted with one or 

55 more alkyl groups, alkoxyl groups, or halogen atoms; represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an integer of from 0 to 3; provided that, when R 3 represents unsubstituted 
plperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridine 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyi group which may be substituted, an aikoxycarbonyl group, 
benzyloxycarbonyl group, a thiocaroamoyl group which may be substituted, an alkanesulfonyl group, a benzenesulfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 
thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active Ingredient the 
compound represented by the aforementioned general formula (I) or (I I), or a pharmacologically acceptable salt thereof . 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals Including humans, in which 
a cytokine such as TNF, IL-1 Is mediated, which Include chronic Inflammatory diseases (e.g., rheumatic arthritis, os- 
teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., kera- 
toconjunctivitis sicca, spring catarm, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 
riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infecUous cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present Invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterteukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

Best Mode for Carrying Out the Invention 

[0011] Specffic explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
Invention wiil be given below. The compounds represented by the aforementioned general formula (II) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substltuents as 
R 3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and It should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present invention. 

[001 2] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R 1 , R 2 or R 4 
Include, for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. 
[001 3] Examples of the cycloalkyl group represented by Ri Include, for example, cyclopropyl group, cyclobutyl group, 
cydopentyl group, cyclohexyl group, cycloheptyl group and the like. Examples of the aryl group represented by Ri 
Include, for example, phenyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 3-pyridazlnyl group, 4-pyridazlnyl 
group, 2-pyrimidinyl group, 4-pyrimidinyi group, 5-pyrimidinyl group, pyrazinyi group, 2-furyl group, 3-furyl group, 
2-thienyl group, 3-thlenyl group, 1-pyrrotyl group, 2-pyrralyl group, 3-pyrro»yl group, 1-imidazolyl group, 2-imldazolyl 
group, 4-imidazoryl group, 1 -pyrazolyl group, 3-pyrazolyl group, 4-pyrazoiyl group, 5-pyrazolyl group, 2-oxazolyl group, 
4-oxazolyl group, 3-Isoxazolyl group, 4-isoxazolyl group, 5-isoxazolyl group, 2-thiazolyl group, 4-thiazolyl group, 5-thi- 
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azolyl group, 3-isothiazolyl group, 4-lsothiazoiyl group, 5-lsothiazolyl group, 1 ,2,3-trtazoM-yl group, 1,2,3-triazoW-yl 
group, 1,2,3-triazol-5-yl group, 1,2,4-trtazol-l-yl group, 1 ,2,4-triazol-3-yl group, 1 ,2,4-triazol-5-yl group, 1-tetrazolyl 
group, 5-tetrazoiyl group, 1 ,2,5-thiadiazol-3-yl group, 1-indolyl group, 2-indolyl group, 3-lndolyl group and the like. 
[0014] Examples of the halogen atom represented by R 2 include, for example, fluorine atom, chlorine atom, bromine 
atom, and iodine atom. Examples of the amino group which may have one or two substituents that is represented by 
R2 include, for example, amino group, methylamino group, ethylamino group, n-propylamino group, isopropylamino 
group cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexylamino group, dimethylami- 
no group, dlethylamino group, anilino group, pyrldylamino group, 4-pyridylmethylamino group, benzylamlno group, p- 
methoxybenzylamino group, dlbenzylamino group and the like. Examples of the cyclic amino group represented by R* 
include for example, 1-aziridinyl group, 1-azetidinyl group, 1-pyrrolidinyl group, piperidino group, 1 -piperazinyl group, 
hexahydro-1 H-azepin-1-yl group, hexahydro-1 H-1 ,4-dlazepin-1-yl group, morphoiino group, 4-thiomorpholinyl group 

and the like. . 

[0015] Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned general formulas 

(I) and (II) include, for example, benzene ring, cyciopentene ring, cyclohexene ring, cycioheptene ring, cyclooctene 

is ring cycloheptadlene ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pyrrole ring, thiazole ring, oxazole 
ring azeplne ring and the like. Examples of the alkyl group which may be substituted on the homocydlc or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl group, 
sec-butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
pies of the alkoxyl group which may be substituted on the said ring Include, for example, methoxy group, ethoxy group, 

20 n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyloxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and iodine atom. 
The number and kind of these substituents are not particularly limited, and when two or more substituents exist, they 
may be the same or different 

23 [00161 In the aforementioned general formula (1), the saturated nitrogen-containing heterocyclic group represented 
by R 3 means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms. 
Examples Include 1 -aziridinyl group, 2-azlridinyl group, 1 -azetldinyl group, 2-azetidlnyl group, 3-azetidInyi group, 1 -pyr- 
rolidinyl group, 2-pyrrolidinyl group, 3-pyrrolidinyl group, pyrazolidlnyl group, imidazolidlnyl group, piperidino group, 

30 2-piperidyl group, 3-plperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyl group, hexahydro-1 H-azepin- 
1-yi group, hexahydro-1 H-azepln-2-yi group, hexahydro-1 H-azepin-3-yl group, hexahydro-1 H-azepln-4-yl group, hex- 
ahydro-1 H-1,4-diazepin-1-yl group, hexahydro-1 H-1 ,4-diazepin-2-yl group, hexahydro-1 H-1 ,4-diazepin-5-yl group, 
hexahydro-1 H-1 ,4-diazepin-6-yl group, 2-morpholinyl group, 3-morpholinyl group, morphoiino group, 2-thiomorpholinyI 
group, 3-thlomorphoIinyl group, 4-thlomorphollnyl group, 3-lsoxazolldlnyl group, 3-lsothiazolldlnyi group, 1 ,2,3-triazo- 

35 lidln-4-yl group, 1 ,2,4-triazoHdln-3-yl group, 1 ,2,5-thiadiazolin-3-yl group and the like, and preferred groups Include, for 
example, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyl group, 3-pyrrolldinyl group, 2-azetidinyl 
group, 3-azetldinyl group, 2-morpholinyl group, 2-thlomorphollnyl group and the like. 

[0017] In the aforementioned general formula (II), examples of the alkanoyl group which may be substituted that is 
represented by R* Include, for example, formyl group, acetyl group, propionyl group, n-butyryl group, isobutyryl group, 

40 valeryi group, isovaleryi group, pivaloyl group, fluoroacetyl group, dlfluoroacetyl group, trifluoroacetyl group, chloro- 
acetyl group, dichloroacetyl group, trichloroacetyl group and the like. Examples of thealkoxycarbonyl group represent- 
ed by R* include, for example, methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxy- 
carbonyl group, n-butoxycarborryl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyi 
group, n-pentyloxycarbonyi group, n-hexyioxycarbonyi group and the like. Examples of the thlocarbamoyl group which 

45 may be substituted that is represented by R 4 Include, for example, thlocarbamoyl group, methylthiocarbamoyl group, 
ethylthiocarbamoyl group, n-propylthlocarbamoyi group, isopropyithlocarbamoyl group, n-butylthiocarbamoyi group, 
isobutylthlocarbamoyi group, sec-butylthlocarbamoyl group, tert-butylthlocarbamoyl group and the like. Examples of 
the alkanesulfonyt group represented by R 4 Include, for example, methanesulfonyl group, ethanesulfonyl group, n- 
propanesuifonyl group, n-butanesulfonyl group and the like. b 

50 [0018J In the present specification , with respect to the substituting/binding position of the terms the aryi group , the 
homocyclic or heterocyclic ring* and 'saturated nitrogen-containing heterocyclic group", the terms herein used encom- 
pass any groups in their meanings which may substitute/bind at any position on a substitutable/bondable element 
among ring-constituting atoms, so long as the substituting/binding position is not particularly limited, as some examples 
are shown above. 

55 [00191 In the aforementioned general formulas (I) and (II) of the present invention, when certain functional groups 
are referred to as "which may be substituted" or "which may have substitutents," the substltuent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substltuent are not particularly limited, 
and when two or more substituents exist, they may be the same or different. Examples Include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; aJkyl groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, Iso- 
pentyl group, neopentyl group, and n-hexyl group; trtfluoromethyl group; aryl groups such as phenyl group, naphthyl 
group, and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group, 

5 n-butoxy group, Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamlno group, ethylamlno group, n-propyiamlno 
group, isopropylamino group, cyclopropylamlno group, cyclobutylamlno group, cyclopentylamino group, cyclohexy- 
lamlno group, dimethylamlno group, dlethylamlno group, anlllno group, pyridylamlno group, benzylamlno group, diben- 
zylamino group, acetylamlno group, trifluoroacetylamlno group, tert-butoxycarbonylamino group, benzyloxycarbo- 

10 nylamino group, benzhydrylamlno group, and triphenylmethylamino group; f ormyl group; alkanoyl groups such as acetyl 
group, propionyl group, n-butyryl group, Isobutyryl group, valeryl group, Isovaleryl group, pivaloyl group, fluoroacetyt 
group, difluoroacetyl group, trtfluoroacetyl group, chloroacetyl group, dlchloroacetyl group, and trlchioroacetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, Isopropox- 
ycarbonyl group, n-butoxycarbonyl group, teobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

is group, n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methy [carbamoyl group, ethylcarbamoyl group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group, n-buty [carbamoyl group, Isobutylcarbamoyl group, sec-butytearbamoyl group, and tert-butylcarbamoyl 
group; thlocarbamoyl group; alkylthlocarbamoyl groups such as methylthiocarbamoyi group, ethylthlocarbamoyl group, 
n-propylthiocarbamoyl group, isopropylthiocarbamoyl group, n-butylthiocarbamoyt group, isobutylthlocarbamoyl 

20 group, sec-butytthiocarbamoyl group, and tert-butytthiocarbamoyl group; amldlno group; alkylthlo groups such as meth- 
ytthio group; alkanesulflnyl groups such as methanesulfiny! group; alkanesurfonyl groups such as methanesulfonyl 
group, ethanesulfonyl group, n-propanesulfonyl group, and n-butanesulfonyl group; arylsulfonyl groups such as p- 
toluenesulfonyl group, p-methoxybertzenesulfonyl group, and p-fluorobenzenesulfonyl group; aralkyl groups such as 
benzyl group, naphthyl group, pyrldylmethyl group, furfuryl group, and triphenylmethyl group; nltro group; cyano group; 

23 sulfamoyl group; oxo group; hydroxylmlno group; alkoxytmlno groups such as methoxylmlno group, ethoxylmlno group, 
n-propoxyimino group, and Isopropoxylmino group; ethylenedloxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (I) and (I I) of the present Invention can 
be converted into salts, preferably, pharmacologically acceptable salts, if desired; or free bases can be generated from 
the resulting salts. 

30 [0021] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (0 and (II) of the present Invention include add-additlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromlc acid, hydrolodic acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
tumeric acid, citric acid, oxalic acid, malic acid, succinic add, lactic add, methanesulfontc add, ethanesulfonic add, 

35 benzenesutfonic add, p-toluenesutfonlc add, mandelic add, 1 0-camphorsulfonic add, tartaric acid, stearic add, glu- 
conic add, nicotinic acid, trifiuoroacetic acid, and benzoic add. 

[0022] Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optical Isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 
40 [0023] The compounds represented by the aforementioned general formulas (I) and (II) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present Invention. 

[0024] Preferred compounds of the present Invention include, for example, the following compounds and salts there- 
43 of; however, the present Invention is not limited to these examples: 

(1 ) 4-chtoro-1 -[2-(4-plperidyf)ethyi]-1 H-1mldazo[4,5-c]qulnoline; 

(2) 4,8-dichloro-1 -{2-(4-plper1dyl)ethyl]-1 H-lmldazo{4,5-c]quinoline; 

(3) 4-chloro-e-methyM -[2-<4-piperidyt)ethyl]-1 H-imidazo[4,5-c]quinoline; 
so (4) 4-chloro-8-methoxy-1 -[2-(4-plperidyl)ethylH H-imidazo[4,5-c]qulnoline; 

(5) 4-chloro-2-phenyM-[2 -(4-plperidyi)ethyl]-1H-imldazo[4,5-c]quinoline; 

(6) 4,8-dichloro-2-phenyl-1 -[2-(4-piperidyl)ethyl]-1 H-lmidazofrS-cJquinoline; 

(7) 4<hloro-8-methyi-2-phenyl-1 -[2<4-piperldyl)ethylJ-1 H-imidazo[4,5 -cjquinoline; 

(8) 4-chloro-8-methoxy-2-phenyM -[2-(4-piperidyi)ethyl]-1 H-lmldazo[4,5-c]qulnoline; 
55 (g) 4-chloro*1 -t2-(4-piperidyl)ethyi]-2-trif luoromethyi-1 H-imidazo[4,5-c]quino line; 

(1 0) 4,8-dichloro-1 -{2-(4-plperidyl)ethy1]-2 -trtfluoromethyl-1 H-imldazo[4,5-c]quinollne; 

(1 1 ) 4-chloro-8-methyM -[2-(4-piperidyl)ethyl]-2-trif luoromethyl-1 H-imldazo[4 t 5-c]qulnoline; 

(1 2) 4-chloro-8-methoxy- 1 -[2-(4-plpericlyl)ethyl]-2-trifluoromethyl-1 H-imidazo[4,5-c]quinoline; 
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(13) 4-chloro-2-(4-methylphenyl)-1 -[2-(4-p!pertdyl)ethyi]-1 H-imidazo[4,5-c]quinoline; 

(14) 4*hloro-2-(4-methoxyphenylH <2-(4-piperidyl)ethyll-1 H-lmldazo[4,5-c]qulnoline; 

(1 5) 4-chloro-2-(4-fluorophenyl)-1 -[2-(4-pipertdyl)ethyl]-1 H-imldazot4 1 5-c]quinollne; 

(1 6) 4-chloro-1 -g -(4^iperidyl)ethyl]-2-(4-trifluoromethylpheny!)-1 H-imidazo[4 t 5-clquinoline; 
5 (17) 4-chloro-2-(2-f uryl)-1 -[2-(4-plperidyt)ethyl}-1 H-lmidazo[4,5<]quinollne; 

(1 8) 4-chloro-1 -[2-(4-piperidyl)ethyg-2-(2-thlenyl)-1 H-lmidazo[4,5-c]quinoilne; 

(1 9) 4-chloro-2-(2-imidazolyl)-1 -[2-{4-piperidyl)ethyl]-1 H-lmidazo[4,5-c]quinoline; 

(20) 4-chloro-1 -[2-(4-piperidyl)ethyI]-2-(2-thiazolyl)-1 H-imldazo[4,5-c]qulnollne; 

(21 ) 4-chloro-2-(5-methyl-2-thienyl)-1 -[2-(4-plperidyl)ethyl]-1 H-imldazo[4,5-c]qulnoline; 
10 (22) 4-chloro-1 -[2-(4-pipericlyl)ethyfJ-2-(2-pyrrolyl)-1 H-imidazo[4,5<]quinoline; 

(23) 4-methyl-2-phenyl-1-[2 -(4-piperidyl)ethyll-1H-lmIdazo[4,5-c]quinollne; 

(24) 2-(4-fluoropheny0-4-methyl-1 ^2-(4-piperidyl)ethyl]-1 H.|midazo[4,5-c]quinollne; 

(25) 4-methyM -[2-(4-plperidyl)ethyil-2-(4.trifiuoromethylphenyl)-1 H-lmidazo[4,5-c]quinoline; 

(26) 2-(2-f uryi)-4-methyM -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]qulnoline; 
is (27) 4-methyl-1 -[2-(4-piperidyl)ethy0-2-(2-thienyl)-1 H-imldazo[4,5-c]quInollne; 

(28) 2-(2-imidazolyl)-4-methyM l2-(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(29) 4-methyM -(2-(4-piperidyl)ethyl]-2-(2-thia2olyl)-1 H-imidazo[4,5-cJquinoline; 

(30) 4-methyl-2-(3-methyl-2-thlenyl)-1 -[2<4-piperidy l)ethyl]-1 H-lmidazo{4,5-c]quinoline; 

(31 ) 4-methyl-2-(5-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 
20 (32) 4-methyM -[2-(4-pip8ridy0ethyI)-2-(2-pyrro(yl)-1 H-irnldazo[4,5-c]qulnoUne; 

(33) 4-methyl-2-(1 -memyi-2-pyrroryl)-1 {2-(4-plperidyl)ethyl]-1 H-lmldazo[4,5-clqulnollne; 

(34) 4-chloro-6 l 7,8,9-tetrahydro-2i>henyt-1 -[2-(4-plperidyl)ethyn-1 H-lmldazo[4,5-c]qulnollne; 

(35) 4-chloro-6 l 7-dlhydro-2-phenyM -g-(4i>lperidyDethyi]-1 H-lmidazop^cQcydopentalblpyridino; 

(36) 4-chloro-2-phenyM -[2K4-piperidyi)ethyl]-1 H-lmldazo[5,4-dlthleno-{3,2-b]pyrldine; 
25 (37) 4-chloro-2-phenyM -[2-{3-plperidyl)ethyl]-1 H-lmldazofrS-clqulnoline; 

(38) 4-chloro-H2-(2-morphollnyl)ethyl]-2-phenyl-1 H-lmidazo[4 r 5-c]quinoline; 

(39) 4-chloro-2-phenyl-1-[2-{1-plperazlnyi)ethyl]-1 H-lmldazo[4,5-c]qulnollne; 

(40) 4 t 6,7,8 t 9-pentachloro-2-ethoxym6thyl-1 -[2-(4-mlomoroholinyi)ethyl]-1 H-lmldazo[4,5-c]qulnoline; 

(41 ) 4-chloro-6,7, 8,9-tetrahydro-2-hydroxymethyl-1 -[2-(1 -piperazinyl)ethyl]-1 H-imida2o[5 l 4-d]cycloheptatblpyrid- 
30 ine; and 

(42) 4^hiort>-2-(3^ethyi-2-thienyO-H2-(4i3iperidyl)ethyl]-1 H-lmldazo[4,5-c]quinollne. 

[0025] The novel 1 H-imidazopyridine derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present invention can be prepared by various methods; however, the preparation methods of the com- 
as pounds of the present invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and It is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used In accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No. Hei 
40 3-206078/1 991 or Tetrahedron, Vol. 51 , p. 5813 (1 995): 
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wherein R s represents hydroxyl group or an alkyf group; R 6 represents chlorine atom or an alkyl group; R 1 ' has the 
same meaning as that defined for R 1 (except for hydroxyl group); and R 3 , m and ring A have the same meanings as 
30 those defined above. 

[0027] In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid In the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from 0*C to 200*0. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
35 formula (IV) to react with an appropriate chlorinating agent, for example, phosphorus oxychloride, thlonyl chloride, 
phosgene, oxalyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0°C to 200°C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N.N-dimethylformamlde 
40 and toluene In the presence or absence of a base such as triethylamtne and potassium carbonate at a temperature 
ranging from -1 0*C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
45 dium borohydride; reduction using iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (Vtll) with a compound represented by the following general formula (XI), (XII) or (XIII): 

30 

R 1 'C(0R) 3 (XI) 



R V COX (XII) 
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(R 1 CO) 2 0 (XIII) 

wherein R represents a lower alkyl group; X represents a halogen atom; R 1 ' has the same meaning as that defined for 
5 R1 (except for hydroxyl group), , 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochlonc acid and 
p-toluenesulfonlc acid, in the presence or absence of a solvent such as N.N-dimethylformamide, tetrahydrofuran, ac- 
etonitrile, xylene and toluene, at a temperature ranging from 0*C to 200°C. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
10 reacting the compound of the general formula (VIM) with a compound represented by the following general formula 

(XIV): . 

R 1 CHO (XIV) 

13 

wherein R1' has the same meaning as that defined for R 1 (except for hydroxyl group), In the presence of2,3-dichloro- 
5,6-dicyano-1,4-benzoqulnone in a solvent such as acetonitrile, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
20 reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): 



25 



45 



R 1 COOH (XV) 



wherein R 1 ' has the same meaning as that defined for R* (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric acid and sulfuric acid, in the presence or absence of a solvent such as N,N- 
dimethylformamide and toluene, at a temperature ranging from 0°C to 200«C. Moreover, when R 5 represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
30 in Step 8. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X), if desired, at the nitrogen 
atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychloride, thlonyl chloride, phosgene, oxalyl chloride, phosphorus 
35 pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0'C 
to 200°C, and further deprotectlng in a conventional manner, If desired, to obtain the compound of the general formula 
(IX) wherein R fi is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present Invention, the compound of the general 
formula (XVI): 




CXVT) 



50 wherein R 3 , R 6 , m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VII I) to react together with triphosgene In the pres- 
ence of a base such as triethylamine and potassium carbonate In a solvent such as 1 ,2-dichloroethane, 1 ,4-dioxane, 
tetrahydrofuran, N.N-dlmethylfoirnamlde and toluene at a temperature ranging from 0°C to the reflux temperature of 

a solvent «■_.«■ 
55 [0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 

(XVII): 
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wherein Z represents an aromatic ring; the symbol B a° represents an integer of 1 or 2; and R 3 , R«, m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methytthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) ra group, that is adjacent to the saturated nitrogen-containing heterocyclic 
is group represented by R 3 with a protecting group such as alkanoyi groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0036] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an Integer of 1, by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
so nke, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzolc acid, osmium tetraoxide, ruthenium tetraoxide or the like, In a solvent such as tetrahy- 
drofuran, 1,4-dioxane, 1 ,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof , at a 
temperature ranging from 0°C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
23 (|) wherein R 2 Is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0*C to - 
the reflux temperature of a solvent. Examples of the appropriate acid Include, for example, organic adds such as formic S 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric add, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
so metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol end n-propanol, N,N-dimethylforma- 
mide, t ,4-dioxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is fluorine atom, bromine atom or Iodine atom and R 1 is R 1 ' can be obtained by allowing a compound 

S3 which Is obtained by reacting the compound of the general formula (I) wherein R 2 is chlorine atom and R* is R r or 
wherein R 2 is hydroxyl group and R 1 is R 1 ' with triftuoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesulf onyl chloride to react with a metal hallde (e.g. , potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium iodide, etc.) In an aprotic solvent such as dlmethytsulfoxide, N, 
N-dimethylformamide, and acetonitrile in the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

40 phosphonlum bromide, hexadecyltributylphosphonlum bromide, and 1 8-crown-6 at a temperature ranging from 0 # C to 
the reflux temperature of a solvent. 

[0041 ] In the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (CH£ m group Is deprotected, can be obtained by subjecting the compound of the general formula (I), 
45 wherein R 3 is a saturated nitrogen-containing heterocydlc group having a protecting group such as alkanoyi groups, 
alkoxycarbonyl groups, benzyl group and trlfluoromethyl group on the nitrogen atom which is not bound to the adjacent 
( CH 2)m g rou P. to deprotection with an acid or alkali, orto catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotection by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
30 or absence of a cation scavenger such as anlsole and thioanisole in a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, ethanol, n-propanol, N,N- 
dimethylformamlde, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanollc solution of hydrogen chlo- 
ride, sulfuric add, hydrobromlc acid, trifluoroacetic acid, methanesulfonlc add, p-toluenesulfonic acid, formic acid, 
33 acetic add and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
(ike. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent 
[0043] The catalytic reduction can be carried out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon Raney nickel, Peartman's reagent In water, an alcohol sucKas methanol, ethanol and n-propano I, and acetic 
acid as well as a mixed solvent thereof In the presence or absence of an acid such as hydrochloric acid at a temperature 
rang'ingfrom room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 

roowi^nThe seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (1) wherein Is phenoxy group which may be substituted can be obtained by reacting the compound of the 
aeneral formula (I) wherein R* is chlorine atom with a phenol derivative which may be substituted In the Presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N.N- 
dimethvlformamide and toluene at a temperature ranging from 0*C to 200 , C. 

r0O451 In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
I) wherein R* is amino group can be obtained by subjecting the compound of the general formula (I) wherein * ■ 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N.N-dimethylformamide and toluene at a temper- 

So«rTtheTth synm efc method of the compounds of the present Invention, the compound of the general formula 
m wherein Pfi is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (0 wherein R* is chlorine atom to reaction together 
with an amine derivative which may have one ortwo substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 
or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol. methylene chloride, 
1 ,2-dlchlroethane. N.N-dimethylformamlde, 1 ,4-dloxane, tetrahydrofuran and toluene at a temperature ranging from 
0»C to 200°C under normal pressure or a pressurized condition. 

[00471 In the tenth synthetic method of the compounds of the present invention, the compound of he general formute 
I) wherein R* Is amino group can be obtained by subjecting the compound of the general formula (I) wherein ffh 
benzylamlno group, dibenzylamlno group, or p-methoxybenzylamlno group, which is obtained in the ninth synthetic 
method to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula'(l) wherein R* Is p-methoxybenzylamlno group to deprotection using an acid. Paart m fl n' a 
[00481 The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Peartman s 
reagent in e solvent such as alcohols including methanol and ethanol. and water, as weO as a mixed solvent thereo 
at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or ebsence of 
an acid such as hydrochloric acid, acetic add and formic acid, ammonium formate, cyclohexene. and cyctohexediene 
under a pressure ranging from normal pressure to 200 kg/cm*. The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetlc acid and trifluoromethanesulfonic add In a solvent such 
as alcohols including methanol and ethanol. methylene chloride. 1,2-dlchloroethane, 1,4-dloxane tetrahydrofuran. 
toluene, and N.N-dlmethylformamlde In the presenceor absence of acatlon scavenger such as anlsoleandthloanlsole 
at a temperature ranging from 0*C to the reflux temperature of a solvent 

[00491 in the eleventh synthetic method of the compounds of the present Invention, the compound of the general 
formula (1) wherein R3 is a saturated nltrogen-contalnlng heterocydlc group which Is substituted with oxo group i can 
be obtained by reacting the compound of the general formula (I) wherein R* is a saturated nitrogen-contain.ng hete- 
rocydlc group which Is substituted with ethylenedloxy group, with an add such as hydrochloric add. an ettiyl acetate 
Stlonof hydrogen chloride, an ethanollo solution of hydrogen chloride, sulfuric add, hydrobrom^ 
acid, p-toluenesulfonic acid, formic acid and acetic acid in the presence or abser^ of 

methylene chloride. 1,4-dloxane, tetrahydrofuran, methanol, ethanol. n-propanol and N.N-dimethylformamide. or a 
water-containing solvent thereof at a temperature ranging from VC to 200"C. 

[00501 in the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formu a (I) wherein PP is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyzine 
S ol Smino group can be obtained by reacting the compound o, the genera. "V 
saturated nltrogen-contalnlng heterocydlc group which Is substituted with oxo group, that is obtained by the deventh 
synthetic method, with a compound represented by the following general formula (XVIII): 

> 

- ^plSS«.r: "it!^ difcopropylethy^ne 

carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols Indudlng mettranol^hanol 
and n-propanol. N.N-dmethylformamlde, 1 ,4-dloxane, tetrahydrofuran, and toluene at a temperature ranging from 0 C 
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to the reflux temperature of a solvent. 

[0051] in the thirteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
R 2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
5 or absence of an acid such as hydrochloric acid and acetic acid In an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[0052] In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I), wherein R 3 Is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 

10 nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH^ group. 
[0053] The reaction can be carried out in the presence or absence of a solvent such as N.N-dimethyiformamide, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dlchloroethane, 1,4-dioxane, methanol, eth- 

13 anol, n-propanoi and water, as well as a mixed solvent thereof, in the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from 0°C to 200°C. 

[0054] Examples of the appropriate reagent include, for example, alkyt halides, tiiphenyimethyl chloride, benzyl chlo- 
ride, benzhydryt chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trifluoroacetlc anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, di-tert-butyl dicarbonate, sodium cyanate, alkyi 
zo isocyanates, sodium thiocyanate, alkyi isothiocyanates, 1H-pyrazole-1 -carboxamidlne, methanesutfonyl chloride, p- 
toluenesuifonyi chloride, p-fiuorobenzenesulfonyl chloride, urethanes, aikylurethanes, thlourethanes, alkylth- 
iourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group substituted with an aikoxycarbonyl group 
or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH2) m group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyi group or benzyl group on the nitrogen atom which is not bound to the adjacent (CH£ m group 
with an alkyi chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toiuene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 

30 perature ranging from 0°C to 200'C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 18, p. 726 (1975); Vol. 33, p. 1880 (1990); and Vol. 
40, p. 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 

35 and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments which comprise as an active Ingredientthe novel 1 H-lmldazopyridine derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations in the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
40 rations In the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
Inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical^ acceptable additives. For example, in the oral preparations and suppositories, 
pharmaceutical ingredients may be used such as excipients such as lactose, D-mannitol, com starch, and crystalline 
cellulose; disintegrators such as carboxymethytcellulose and carboxymethylcellulose calcium; binders such as hydrox- 
ys ypropytceilulose, hydroxypropytmethyteellulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc; coating agents such as hydroxypropylmethylcellulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In injections, or eye or ear drops and the like, pharmaceutical ingredients may be used 
such as solubinzers or sotubillzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 
so acids or bases; isotonicfties such as sodium chloride, glucose, and glycerin; stabilizers and the like ; and in eye ointments 
and dermal preparations, pharmaceutical ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present Invention to a patient under therapeutic treatment is generally from 
about 0.1 to 1 ,000 mg in oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
33 which may depend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, it Is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present Invention will be explained by referring to Reference Examples and Working Examples. However, 
the scope of the present invention is not limited to these examples. 

[0060] The abbreviations In the tables have the following meanings: Ph, phenyl; Bn ( benzyl; Boc, tert-butoxycarbonyl; 
Ac, acetyl; Ms, methanesuifonyl; Ts, p-toluenesulfonyl; Me, methyl; Et, ethyl; n-Bu, n-butyl. 

Reference example 1 

Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

[0061] To a solution of 76.5 g of ethyl isonlpecotate and 81 .5 ml of triethylamlne in 750 ml of methylene chloride, 
1 49 g of triphenylmethyl chloride divided in three portions was added portionwise at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. Recrystalilzation from ethanol gave colorless prisms having 
the melting point of from 147.5 to 148.5 a C. 



Elemental analysis for C^H^NOa 


Calculated % 
Found % 


C, 81.17; 
C, 81.19; 


H, 7.32; 
H.7.22; 


N, 3.51 
N, 3.44 



Reference example 2 
N-Triphenylmethyi-4-plperidinemethanol 

[0062] To a suspension of 10.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 112 g 
of ethyl N.triphenylmethyl-4.piperidlne-carboxylate in 400 ml of dried tetrahydrofuran was added dropwise under ice- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under tee-cooling. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a colorless solid. 
The colorless solid was washed with methanol to give 84.2 g of colorless crystals. Recrystalilzation from methanol 
gave colorless crystals having the melting point of from 92 to 99-5*C. 



Elemental analysis for C^H^NO 



Calculated % 


C, 83.99; 


H, 7.61; 


N, 3.92 


Found % 


C, 83.79; 


H, 7.74; 


N, 3.94 



[0063] In accordance with the method of Reference example 2 t the compound of Reference example 3 was 



Reference example 3 



N-Triphenytmethyl-4-plperldlneethanol 
[0064] 

Appearance* colorless liquid 

NMR spectrum 5 (CDC^ppm: 1.26(1H,brs), 1.36(2H,br8), 1.45-1.58(4H,m), 1.67(2H,d, J=12Hz), 3.06(2H,brs), 
3.74(2H,t,J=:6Hz). 7.14(3H,t,J=:7.5Hz), 7.24(6H,t,J=7.5Hz), 7.46(6H ( brs) 
IR spectrum v (llq.)cnv 1 : 341 6 
Mass spectrum m/z: 371 (M + ) 
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Reference example 4 

(N-Triphenylmethyl-4-plperidyOmethyl methanesulfonate 

5 [0065] To a solution of 84.0 g of N-triphenylmethyW-plperidlnemethanol and 36.2 ml of triethylamlne In 420 ml of 
dried tetrahydrofuran, 1 8.3 ml of methanesulf onyl chloride was added dropwlse under ice-cooling, and the mixture was 
stirred at room temperature for 5.5 hours. The reaction mixture was added with water and extracted with diethyl ether. 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were cok 

w lected by filtration and washed with methanol to give 90.4 g of colorless crystals. Recrystalllzatlon from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134°C. 





Elemental analysis for C^H^NC^S 


13 


Calculated % 


C, 71.69; 


H.6.71; 


N, 3.22 




Found % 


C, 71.68; 


H, 6.47; 


N, 3.19 



[0066] In accordance with the method of Reference example4, thecompound of Reference example 5 was obtained. 
20 Reference example 5 

2-(N-Tripheny1methyl^plperidyl)ethyl methanesulfonate 
[0067] 

23 

Appearance: colorless crystals 
Recrystalllzatlon solvent: methanol - diethyl ether 
mp: 111.5-114*C 



Elemental analysis for C^h^NO^ 


Calculated % 
Found % 


C.72.13; 
C, 72.03; 


H, 6.95; 
H, 7.12; 


N, 3.12 
N, 3.14 



Reference example 6 

4-Azidomethyl-N-triphenylmethylpiperidine 

[0068] A suspension of 60 .0 g of (N-trlphenylmethyl-4-plperidyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
in 300 ml of dried N,N-dimethyl-forniamlde was stirred at 70*C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystallfcation from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
103.5 to 105.5*C. 





Elemental analysis for C^H^N* 




Calculated % 


C, 7850; 


H, 6.85; 


N, 14.65 


30 


Found % 


C, 78.45; 


H.6.74; 


N, 14.82 



Reference example 7 



tert-Butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate 

S3 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1 -piperidine-carboxylate and 31 .3 ml of triethylamlne 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulf onyl chloride was added dropwlse under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azlde and 220 ml of N .N-dimethylf ormamlde were added to the resulting crystals, and the mixture was stirred 
at 70°C for 4 hours. After the reaction, an insoluble matterwasf iltered off and the filtrate was concentrated. The resulting 
residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43.2 g of a yellow liquid. 

NMR spectrum 8 (DMSO-d 6 )ppm: 1 .20-1 .32(1 H,m) ,1.40(91-1,8), 1.48-1 .58(5H,m), 1.60-1 .68(1 H,m),1 .88-1 .96(1 H. 
m),2.71 -2.78(1 H,m) I 3.28(2H,t l J=6.5H2) l 3.B0-3.B6(1H,m),4 I 1 9-4.25(1 H,m) 
IR spectrum v (liq.)crrr 1 : 2104,1692 



Reference example 8 



4-Oxo-1 -plperidineacetonltrile 

[0070] A suspension of 25.0 g of 4-piperidlnone monohydrochloride monohydrate, 11 .5 ml of chloroacetonltrile and 
57 0 ml of diisopropylethylamine In 250 ml of tetrahydrofuran was refluxed for 1 0 hours. After the reaction, an insoluble 
matterwas filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of paie brown 
crystals. 

NMR spectrum 5 (CDCyppm: 2.53(4H,t,J=6Hz),2.91 (4H,t,J=6Hz),3.66(2H,s) 
IR spectrum v (KBr)crrr 1 : 2232,1714 
Mass spectrum m/z: 1 3B(M + ) 

[00711 «n accordance with the method of Reference example B, the compound of Reference example 9 was obtained. 
Reference example 9 



4-(tert-Butoxycarbonylamino)-1-piperidineacetonltrile 
[0072] 

Appearance: colorless needles 
Recrystallization solvent: methanol 
mp: 147-148'C 



Elemental analysis for C^H^f^Oj 


Calculated% 
Found % 


C, 6023; 
C, 60.08; 


H, 8.84; 
H, 8.63; 


N, 17.56 
N, 17.55 



Reference example 10 



N-TrfphenylmelhyM-plperWineacetonltrlle 

[00731 A suspension of 90.4 g of (N-triphenybnethyW-plperldyDmethyl methanesulfonate, 3.50 g of potassium Iodide 
and 20 3 g of sodium cyanide In 400 ml of dried dimethylsulfoxide was sllrred at 90»C for S hours. The reaction mixture 
was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by nitration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave colorless ciystala having the melting point of from 
138to139*C. 
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Elemental analysis for C^-H^Ng 


Calculated % 
Found % 


C, 85.21; 
C, 85.35; 


H, 7.15; 
H, 7.26; 


N, 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 11 through 
13 were obtained. 



Reference 
example 




Physical properties 
(Re crystallization solvent) 


11 




colorless crystals (MeOH-EtjO) 

mp.1585-1€05*C 

Elemental analysis for C^HgNj 
Calod. X: C. 85.22; H. 7.42; N. 7.36 
Found fc C. 85.21; H. 752; N, 7.34 


12 


BecO^ 1 * 


colorless prisms Gso-PrjO-n-Heptano) 

BementaJ analysis for O y ^i B fi t O t 
Calod. * C. 64.26; H. 8 J9; N, 12.49 
Found * C. 64J01; H, 9.24; N, 12.35 


13 


BeclC^X^ 


colorless crystals (iso-Pr,0) 
mp,89-80°C 

Elemental analysts for CnH^NjO, 
Calcd. %: C. 58.39; H, SJtt; N 9 12-38 
Found %: C. 58.31; H, 8.01; N, 12.37 



Reference example 14 
N-Triphenylmethyl-4-plperldineacetic acid 

[0075] A suspension of 21 .2 g of N-trtphenylmethy W^lperldineacetonltrile, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric add under Ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystallization from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 1 97 to 209*0 (decomposition). 



Elemental analysis for C 26 H 27 N0 2 


Calculated % 
Found % 


C 81.01; 
C, 80.85; 


H, 7.06; 
H, 7.17; 


N, 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-triphenylmethyl-4-plperidlneacetate 

r00761 A suspension of 23.6 g of N-trtphenylmethyl-4-plperldlneacetlc acid, 16.9 g of potassium carbonate and 5.0 
ml of ethyl bromide In 230 ml of dried N.N-dimethyrforrnamide was stirred at 90*C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 166°C. 



10 



13 



20 



23 



30 



33 



40 



43 



Elemental analysis for C^r^NC^ 


Calculated % 
Found % 


C, 81.32; 
C, 81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



Reference example 16 
4,4-Ethylenedioxy-l -piperldineacetonitrile 

[00771 A solution of 10.0 g of 4-oxo-1-plperidlneacetonltrlle. 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulf onto acid in 100 ml ot toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus. After cooling 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, snd the solvent was evaporated to give a pale brown liquid. The resulting IquUjm 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to give 12.6 g 
of a colorless liquid. 

NMR spectrum S (CDCyppm : 1 .78(4H,t, J=6H2),2.69(4H,t^=6Hz),3.S2(2H,s).3.96(4 H,s) 
IR spectrum v (Hq.Jcnr 1 : 2230,1094 
Mass spectrum nVz: 1 82(M+) 

Reference example 17 
4-Amlnomethyl-N-trlphenylmethyipiperldlne 

[00781 To a suspension of 4.70 g of lithium aluminium hydride in 250 ml of dried tetrahydrofuran, a solution of 477 
g of 4-azidomethyl-N-triphenylmethylplperldine in 250 ml of dried tetrahydrofuran was added dropwtee under tee-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwtar wtth a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under tae-coollng. An .nsoluble matter in the 
mixture was filtered off. and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 
trated to give 46.1 g of a colorless liquid. 

NMR spectrum 8 (CDCyppm: 1.14(1H.bre).1.36(2H*rs),1.48(2H,qd,J-5^.5Hz).1.68 (2H,d,J=11.5Hz),2.59(2H, 
d,J=6Hz).3.10(2H.bre).7.14(3H,t,J=7.5Hz).7.25(6H.t.J=7.5Hz).7.47(eH,brs) 

IR spectrum v (Hq.)cnr 1 : 3056,3028 
High resolution mass spectrum: Analysis for C^gHjaNj 

Calculated m/z: 356.2252 
Found m/z: 356.2250 



so Reference example 16 

4-(2-Amlnoethyl)-N-triphenylmetnylpiperidlne 



55 



[00791 To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
g of concentrated sulfuric acid In 1 00 ml of drlsdtetrahydrofuran was added dropwjse under ^ J*™ 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-trtphenyln«thyl^toeridineacetonftri e in 300 ml of dned 
tetrahydrofuran was addeddropwiseto^ 

for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Ice-coollng. An insoluble matter in the mixture was filtered off, and the filtrate was concen- 
trated. The resulting residue was added with water and extracted with ethyl acetate. The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 .4 g of a colorless liquid. 

NMR spectrum 6 (CDCyppm: 1. 1 8(1 H,brs),1.35(2H l brs),1.40(2H,q,J=7.5Hz), 1.48(2 H,qd,J=11.5,3Hz),1.63(2H, 

d,J=11 .5Hz).2.67(2H,t,J=7.5Hz^ 

IR spectrum v (liq.)cnr 1 : 3060,3032 

High resolution mass spectrum: Analysis for C26H30N2 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 1 9 



4-(3-AminopropyO-N-trlphenytmethylpiperidine 
[0081] 

Appearance: colorless liquid 

NMR spectrum 5 (DMSO-d^ppm: 0.95-1 .05(1H,m),1 .1 9-1 .35(6H,m),1 .41 ( 2H,q,J=1 1 .5Hz),1 .62(2H.d, J=1 1 .5Hz), 
2.47(2H,t,J^6.5Hz) l 2.93(2H,d^=11.5 Hz),7.15(3H,t ( J=7.5Hz) I 728(6H l t,J»7.5Hz),7.3B(6H l d t J=7.SHz) 
IR spectrum v (llq.)cnr 1 : 2972,2920 



Reference example 20 



tert-Butyl 2-(2-amlnoethyl)-1 -piperidinecarboxylate 

[0082] A suspension of 43.0 g of tert-butyl 2-(2-azldoethyl>1 -piperidinecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 21 5 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 372 g of acoloriess liquid. NMR spectrum 6 (DMSO- 
deJppm: 1 20-1 .30(1 H,m),1 .38(9^85,1 .45-1 .58(4H,m),1 .72-1 .82(1 H f m)^.34-2.47(2H,m) t 2.65-2.76(1 H ,m),3.1 8(2H,t, 
J=r6Hz),3.7M.85(1H,m),4.13-4. 20(1 H,m) 
IR spectrum v (liq.)arr 1 : 2976,2936,1692 

Reference example 21 

1-{2-Aminoethyl)-4,4-ethylenedioxyplperidlne 

[0083] A suspension of 12.7 g of 4,4-ethylenedioxy-l -plperidineacetonitrile, 1 .3 ml of Raney nickel and 1 1 3 ml of 2% 
methanolic solution of ammonia was catalytically hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction, the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was purified 
by alumina column chromatography [eluting solvent: ethyl acetate methyl acetate - methanol (10:1)] to give 1 0.1 g of 
a colorless liquid. 

NMR spectrum 6 (DMSO-oyppm : 1.58(4H t t,J=6Hz),2.37(2H,t l J=6.5Hz),2.42(4H,t,J= 6Hz),2.57(2H,t,J=6.5Hz),3.84 
(4H,s) 

IR spectrum v (llq.)cnr 1 : 2956,2884,1094 

[0084] In accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 
25 were obtained. 
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Reference 
example 




Physical properties 


22 




oplorkess liquid 

NMR spectrum S(DMSO-d i )ppm:1.02-1.12(1H p m) l 1 
,ie-1.50(14H.m).153-UO(1H^).170-1J7(1Hem) t 2. 
56C2H,t f J=7JHdZ75-2.83(1H,m) t 3.65-3.78(2H.ni) 
IR spectrum yQiqJ cnf , :2980,2936J692 


23 




bluish creen liquid 

NMR spectrum 6 (DMSO-d f )ppm:1 .4Q(9H.s).1 J5-2. 

00(2lim) f 2J()H2.e5(1H^W .75-2J0(1 H,m),2.90-15 

0(4H F m) r 3.60-3^0(3H f m) 

[R spectrum vGiqJ cm^rHOO 


24 




dark green liquid 

NMR spectrum «(C0CI,)ppm:1.t5(2HJ>rs).l.45(9H. 
s).1 .85-2.OK2H^)^.(MH2^H^)^30-2^0(2H f m) 
.230-2^<4H*i).3.40~3 J0ttrU»).4.4«<1 Hi>rs) 
IR spectrum yfliqJ cm' 1 3332,1 692 


25 


Boe 


colorless liquid 

NMR spectrum d(DMSO-d l )ppm;1.38(9H^) T 1 ^8-1. 

M/iu m ) 1 fift-i Qn(5H m) 7 47 (2H t. J=7 5 Hz) .3. 1 3-3 

^2(2H t ra) i 3.68-3.76(1H.m) 

IR spectrum If Oiq J cnT , :2972 > 2878.1696 

Specific rotation 

[or V : -54-3* <e=0.1. OIISO) 



Reference example 26 
SJ-Dlchloro-e-nltrothlenop^-blpyrtdine 

[0085] A mixture of 24.8 g of 4,5«.lhydro-7-hydrox ™* 87 ml 01 phosphorus ox- 

ychloride was stirred at 60»C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (10:1), and then the solution was poured into water. An Insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1:3) as an elutlng solvent to give 10.6 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to ore. 

NMR spectrum 5 (CDCyppm: 7.61 (1H,d,J=5.5Hz) ,8.07(1 H,d,J=5.5Hz) 

IR spectrum v (KBr)cnr 1 : 1540,1368 

Mass spectrum m/z : 248,250,252(M+,9:6:1) 

[0088] In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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RttfaWlOB 

example 




Physio aJ prop art/as 
(Recrystallfacation solvent) 


n 




^ N XI 


pale brown crystals 

NMR spectrum d (CDCI,)ppin:7.87(1 H,dd*J=9 Z 
5H2),8i)6(1Kd f J=9rfe) t 8-24(1HJ.J=2^Hz) 


28 


"X 




brown crystals 

NMR spectnimd(DMSa-d,)ppm^«2(3H^).7.7 
8(1H,dd ( J^^ f 7^6(1rW.U=2Hz)^05(1H t d.U= 
9Hz) 


29 






pais brown crystals 

NMR s|w^rad(COCyppin.<01(3H3).7.42(1H 
^^^Hz}J^5(1H^J^ v UHz>.7J9(1>id v J=9 
Hz) 


30 


ode 


yellow crystals Gso-PrOH) 
rop,182-183*C 

Bementai analysis for ty^C^O, 
Caled. %: C, 39.37; H, 1.24; N. 17,22 
Found fc C, 3947; H. 1D2; H. 17.25 


31 




pale brown plates (n ttoxane) 
mp,64-tt4J% 

Bementai analysis for C^O^Ox 
Oalod fc 0, 43.75; H. 3.26; N, 1144 
Found * C. 43.77; H, 3JH; N. 11.44 


32 




pale ysBew plates (n-Hexane) 
mp,94.5-95\5lC 

Bementai analysis for C t H # C) 1 N x O t 
CaJod. «: C, 41.23; H, 2J59; N, 12J02 
Found X: C. 41.12; H, 2.64; N. 12.01 



Reference example 33 
2^hloro^-nltro-442-(N-t^ 

[0087J To a solution of 22.6 g of 2,4-dichloro-3-nitroquinoline and 1 3.0 ml of trlethylamine In 60 ml of N.N-dimethyl- 
formamide, a solution of 23.0 g of 4-{2-amlnoethyl)-N-trtphenylmethylplperidlne In 40 ml of N.N-dlmethylformamide 
was added dropwlse with stirring under Ice-cool ing. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystatlization from a mixture of 
N.N-dimethylforrnamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 °C (de- 
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composition). 



Elemental analysis for C^H^CIN^ 


Calculated % 
Found % 


C, 72.84; 
C, 72.64; 


H, 5.76; 
H.S.BO; 


N, 9.71 
N, 9.82 



[0088] In accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 
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Reference 
example 


B 




m 


Physical properties 
(ReorystaJIization solvent) 


34 


a 


"XX 


2 


yellOW CtySXBJS^wrijwax^SO^TTjU/ 

mp,1 86,5-1 995% (decomposition) 
Elemental analysis for O^Jt^OiJt^Q^ 
CalcdJL C v 68.74; H, 557; N r 9.16 
Found fcC, 68.47; H. 5.31: N, 9.18 


35 


H 


"XX 


1 


yellow crystals iMeUH—Trlr J 
mp,2145-225% (decomposition) 
Elemental analysis for C^HnO^Oj 
Calcd.%: C, 725£ H, 555; N. 9.95 
Found *C, 7254; H ( 5.62; K 952 


38 


H 


"XX 


3 


yellow otysta is (M eO Ifi'so— Pr t 0) 
mp,1 765-1 83% (decomposition) 
Elemental analysis for C^H^CiN^ 
CalcdJL C, 73.14; H, 557; N. 9.48 
Found * 7353; H, 8.04; N, 956 


37 


H 


XX 


2 


yellow aiymteisvMeOH; 
mp.1285-1295% 

Befnental analysis for Car^C^O, 
CakdJ: C. 6551; H, 553; N. 13.19 
Found X: a 6456; H. 853; N, 1357 


38 


H 


-xx 


0 


yeuaw crystals vAciJfctj 
mp t 1 99-202% (deco reposition ) 
Bementai snalysis for C T ,HnClN 4 0 4 
CelcdS: 0. 56.00: H, 5,70; N. 13.77 
FoundS: C, 5654; H. 5.69; N, 13.77 
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Reference 


B 




Physical properties 


5 


example 


W 


(Reorystailization solvent) 










yellow crystais(MeOH) 










mp/l895-1905t 


10 


39 


a 


CH 


Elemental analysis for C^H^Cl^N^ 








CalcdJfc C. 53.74; H, 558; N, 1154 
Found* 0. 5351; H. 555; N, 1157 


13 








yellowish orange crystals (MoOH) 








mp,185-188°C 




40 


Me 


CH 


Elemental aneJyeia for C^HaCJN^ 


20 








CafetL* 0. 5858; H. 651; N, 12.48 








Found* C, 58.72; H. 6.80; N, 1259 










yellowish orange crystals (MoOH) 










mp.1835-1845 c C 


23 


41 


MeO 


CH 


Elemental analysis for CaHaCIMtOg 
CalcdJL G. 5653; H. 8.29; N, 1255 
Found* C. 58.90; H, 654; N. 1255 


30 








yellow erystalsCAeOEt-EttO) 
mp,1 575-1 81 "C 




42 


H 


N 


Elemental analysis for 0»H 1 ,CIM f O 4 


35 








CalcdJfc C t 55.11; H. 851; N, 1657 
Found* C, 55.18; H. 6.10; N, 1558 



40 



43 
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Reference 
example 






Physical properties 
(ReorystaHization solvent) 


43 


CI 


B "CX 


yellow ciyetaJsCAcOEt-tso-PrjO) 
mp,133-134t 

Elemental analysis for CnHaCt^O* 
CalcdS: C, 57 59; H, 8.26; N. 12.88 
FoundX: C, 57.99; H. 654; N, 12.85 


44 


Me 


-ex 


yellow orystaJsOEtOH) 
mp,138-138^C 

Be mental analysis for C xc H n N 4 0 4 
CaicdS: C, 63.75; H. 7 JO; H. 1352 
Founds: C. 63.70; H. 7.49; N. 13.44 


45 


CI 


Boe 


yellow needles (AeOEt-n-Heptane) 
mp.1485-149lC 

El a mental analysis for Cnt^CIN^O* 
CaledJk C. 5759; H. 658; N. 1258 
FoundS: C. 5654: H. 657: H. 1257 


46 


CI 




yellow eryatais(iso-Pr t O) 
mp.121-1225% 

Elemental analysis for C n H n CIN 4 04 
CalcdJfc C. 5759; H. 658; N. 1258 
Founds: C. 5854; H, 652; N. 1252 


47 


CI 


-ex 


yellow prams UaWwn^so^Tiw 
mp,155-157X % 
Elemental analysis for CHbCIM. 0 4 
CeJcdJt: G. 55.11; H. 6j01; N. 15.07 
Found*: C, 54J2; H, 5.89; N. 16.00 
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I Reference 
example 


R* 


R* 


Physical properties 
(ReorystafBzation solvent) 


5 








yellow crystals (MeOtv 


10 


48 


CI 




mp l 178,5-177.S?fc 

□omental analysis for C^H^CIN^ 
Calcd.%: C. 54.98; H, 5.77; N t 12.SZ 

as. — _ - mar at am <IA. 11 «A O0 

FoundS: C, 54.85; H. 5.78; N f 12.88 










yellow needles (AcOtt-iso-+T 2 uj 


15 


49 


CI 




mp,150-150^t 

Bemental analysis far C^KnCIN^O^ 








CalcdJL C, 58.08; H ff 8-27; N, 15.57 


20 








Found* C, 55.92; H, 8.19; N, 15.59 










yellow crystals (AoOEt) 


25 


50 


Me 


BocHN ^^x^ 

XX 


mp.151-151^°C 

Bemental analysis for C sz H 31 Ns0 4 








(feted* a 81.52; H. 7.27; N, 18.31 
Found* C. 81.33; H f 7.14; N, 18.29 


30 








yellow fine needles (AcOEHso-Pr 2 0) 

mp,l 194 Ud W 


35 


51 


a 




Elemental analysts for C„H lt CIN40« • 
1/4H»0 

CalcdJk C, 54.41; H, 5.45; N, 14.10 
Found* C, 54.80; H, 5.45; N. 14.10 



• 



40 

R 3 — (CHj) m j. 

' OCC 

50 
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Reference 
example 




m 


Physical properties 
(ReerystaJlization solvent) 


52 


"XX 


2 


trail aw nriftms (ApQEt ™n ■ ■! lantflnaO 

mp,121-123t 

Elemental analysis for Cj.HuCI^O, 
CalcdJk C, 54.78; H. 5.46; N, 15.97 
Found*: C, 54.70; H, 5.51; N. 15J3 


53 




2 


yciiow crystals unoi/ny 
mp.123-124'fc 

Elemental analysis for C, a H, 7 Cm 4 0, 
Caled.*: C. 5350; H. 5J09; N. 16.64 
Found*: C. 53.44; H. 4.94; N, 16.60 


54 




3 


ysuowisn Drown crystals uwev^ny 
mp,163-184t 

Elemental analysis for C 1a H ta CfN 4 0, 
Gated.* C, 54.78; H, 5.46; H. 15 Ml 
FoufMflL- a 54.79; H, 5.36; N, 15J5 


55 


a 


2 


yellowish brown crystals vMeuHJ 
np v 145-146% 

Elemental analysis for C 1s H 19 CIN 4 O s 
Gated* C, 57.40; H, 5.72; N. 18.73 
Found* C. 5723; H. 5.75; N. 16.74 


56 


(X 


2 


wallow Afinffllfi flftiv-PfuOl 

me.1025-103% 

Elemental analysis for C 13 H 17 C1N 4 0 1 j 
CaledJb C. 56.18: H. 5.34: N. 17.47 
FeundS: C. 56.14; H, 557; N. 17.41 



25 
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Reference 




Physical properties 




example 




(Recrystailization solvent) 


5 






yellow prisms Gso--Pr 2 0^n-Heptane) 


10 


57 


r\ 

oX 


rnp.96 - 98^C 

Homental analysis for C za H a CIN 4 0 4 
CalcdJfc C, 57.07; H, 5.99; N, 13.31 






Found* C. 57.04; H, 5.82; N. 1326 
Speorfio rotation 


15 






[a] 0 t, :-97a• <c=*.1.DMSO) 


20 


58 




pale yellow crystals (MeOHj 
mp.1 35-135 

Elemental analysts tor C^H^CJN^U* 
CaiodJX: 0, 57.46; H 7.12: N. 12.76 

_ Ml -mm mmmm u mm ~m mm &f at A ^af 

FoundX: C, 57.33; H, 7.15; N. 12.74 


23 






red liquid 

NMR spectrum 6 (DMSO-df)ppm^).98(2rl,q t J 








=1 2.5Hz).1 .20-1.30(1 H,m) f 1.41 (9H,s). 1 .59(2H. 


30 


59 


daJ=12^H2) t 20W(2H^iJin.J^Hr) i 2.6D-2.72(4 




1 MO* 

ax 


rto),2.79(2H,ti^Hz).2^(2H.^ (2 
H,a. J=6.5Hz),3.89(2H,d, J=1 2JHz),6.52(1 H.t, J 


35 






=8J5Ha) 

au 4 x .1 j AAA 4 CAS 4 AAA 

1R spectrum fc/Qiq.) cm W 688,1526.1366 








oranan orvstals Gso-PrOH) 


40 






mp,t485-150*C 


60 


ox 


Elemental analysis for CHaCIN^S 
CaledJL- C. 51.75; H, 5.71; N. 12.71 


45 






FoundX: C, 51.64: H. 5.80; N. 12.69 



Reference example 61 

so 3-Amlno-2<hloro^I2-(N-triphem 

[0069] To a solution of 6.56g of nickel chloride hexahydrate and 22.3 ml of methanol In 100 ml of tetrahydrofuran, 
2.09 g of sodium borohydride was added portlonwlse under tee-cooling, and then a suspension of 31 .9 g of 2-chloro- 
3-nltro-4-l2-(N-triphenylmethyl-4-piperidyl)ethylamlnolqulnollne In 300 ml of tetrahydrofuran was added to the mixture. 
35 Successively, 8.35 g of sodium borohydride divided in four portions was added portlonwlse, and the mixture was stirred 
at room temperature for 1 hour The reaction mixture was added with 50 ml of water and an Insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 



26 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successively with Isopropanol and dllsopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from Iso- 
propanol gave pale green crystals having the melting point of from 1 1 6 to 1 21°C. 





Elemental analysis for C 35 H 35 CIN 4 




Calculated % 


C, 76.83; 


H t 6.45; 


N, 10.24 




Found % 


C, 76.74; 


H, 6.54; 


N, 10.17 



[0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 



*o5c 
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10 



13 



20 



25 



30 



40 



45 



[ Reference 


B 




m 


Physical properties j 
(Recrystairizatlon solvent) 1 


62 


d 




2 


colorless crystals (BOH) j 
111*197-198.5% 

Elemental analysis for C»H»4Cl a N* 
CaicdJt: C, 72*8; H, 5-89; H. 9.63 
Found*: C. 72.45; H, 6.17; N. 9.34 


63 


H 


n XX\ 


1 


brown liquid I 

NMR spactnim«(DMSO^ i to^ 

,49(2rU.J=11 -5Hz),1 .72<2H,«W=1 1 *Hz).3.18(2HAJ 

=7rte).4J9<2H > s)A09(1H,ta=7Hz) f 7.14(3H,t.J=7-5H 

*) J27(6rUiJ=75Hz) J.35-7.45(8H.m) .7.66(1 rtf.J=8 

rfc)J.99(1H.d,J=8rfe) J 

IR spectrum vttO onT , :3356 f 3056 j 


I 64 


H 




3 


odorless crystals 0so-Pr»O> 1 
mp.149-158t 

Eiementai analysts for C as H n C!N4 
CelcdJfc C. 77.05; H. 6.65; N f 9.88 
Found*: C. 76.83; H. 6.81; N, 9.97 1 


I 66 


H 


CX 


2 


brown liquid 

NMR opectrufli * (ODOI^pnrul .20-1 -50(3rUn).1.eO< 
2H*J^J5HA1J66«H^^ 

ZM<ZHA*=\ 1Hz),3^7<2H.q^=7^H2),3.49(2H^).3 .7 

8(1H,t,J=7JHs).4JDB<2»ibr»).740-7.35(5Hjn)J.«(1 

H.td.J=«.tJHz).7.48(1H.td.J=8.1^Hz).7.74<1H.ddJ= 

8,1.5Hz).7JB9{1H^d.J=8.t5Hz) 

IR spectrum f (HO onfaMO j 

Mass spectrum m/zOHflMWW> | 




55 
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Reference 
example 


B 


W 


m 


Physical properties 
(ReciystaJGzation solvent} 


66 


H 


CH 


0 


oolorless crystals (AeOEt-tso-Pr 2 0) 
mp,1 67-1 675% 

Elemental analysis for C^H^CIN^ 
Calod5: C, 6055; H. 6.69; N. 14 57 
Found*: C. 60.47; H. 6.83; N, 14.81 


67 


a 


CH 


2 


colorless crystals 0w>-Pr t O) 
mp t 154-1555% 

Elemental analysis far C^HaCyijO, 
CelodJfc 0. 57.40; H. 6.42: N, 12.75 
Found* C, 5751; H, 657; N. 12.60 


68 


Mo 


CH 


2 


colorless orystals Qso-Pr 2 0) 
mp.129-129.rC 

Elemental analysis for 0^,01^0, 
CalodJK: C, 6357; H, 7.46; N, 1357 
Found* C. 6352; H. 756; N, 1353 


69 


MeO 


CH 


2 


oolorless orystals Gso-Pr,0) 
mp.1405-141% 

Elemental analysis for CsH^Cl^O, 
CalcdJk C, 60.75; H. 7.18; N, 1258 
Found*: C. 6051; H, 7.17; N. 1251 


70 


H 


N 


2 


brown liquid 

NUR spectrum 6 (CDC! t )ppm:1.14(2H.qd v J=125Hz}.1.40- 

1.48(1 1 HM1 50-1 .70ttH^n) f 2.67C2H,t,^1 2Hz)5-40(2H.t, 

J=75Hz),4.07(3H4irs)J5S(1 H4o\J=85.45Hz)5JZ8<1 HM 

^=855Hz)551(1H^d^=455Hz) 

IR spectrum tfQiqJ cnr 1 5344.2828.1 694 

Mass spectrum m/c4O5.4O70r,3:1) 




29 



EP1 104 764 A1 



Reference 
example 


ft* 




Physical properties 
(Re crystallization solvent) 


71 


CI 


•"Ok 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp.11 5.5-1 16t 

Elemental analysis for C^H^OI^O* 
Calcd* C, 8229; H, 722; H 9 13.84 
Found* C f 61.99; H, 728; M f 13.73 


72 


Me 


-ex 


colorless crystals Gso-Pr 2 0) 

mp,1 32^-1 343^ 

Elemental analysis for C^H^N^, 
Calcd.%: C. 68.72; H. 829; N, 1457 
Found%: C t 68.65; H, 8.85; N, 14.48 


73 


CI 


a 

Boe 


colorless prisma 

Oso-PrtO-n-Heptane) 

cnp t 108-11Q% 

Elemental analysis for C^H^OI^O, 
Caled* C. 6229; H. 722; M, 13.84 
Founift: C. 62.18; H. 7.42; ti 13J81 


74 


CI 


BooN^X. 


colorless crystals 0so-Pr 2 O) 
mp,104-10tfC 

Bementai analysis for C^H^CIM^ 
Caicd* C v 6229; H 722; N. 13.84 
Found* C, 82.11; H, 725; M, 13.79 


75 


CI 


-ex 


odorless prisma (AcOEtHso-Pr 2 0) 
mp,1 28-128^0 

Bementai analysis for C t0 H»GIN i O 2 
Caiod.* 0, 59.18; H, 625; N. 1725 
Found* 0, 59.16; H, 624; N, 17.15 
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Reference 
example 


R» 


R» 


Physical properties 
(Reerystallization solvent) 


76 


CI 




treen liquid 

NMR spectrum 6* (COCgppm:1.47(9H.s).1.78( 

2H.q.J=6Hz)^.69(1HJ»r»)iJ9<1HJ)rs)^JO-3. 

40(1 H.m).3.50-3.55(1 H,m),3.55-3.70(2H.m).3.7 

5-4.05(3Hjn),4J27(2HJbis).7.40-750(2Hjn).7J 

0(1 H.d,J=7-5Hz),7 J0(1 Kd.J=7 JHz) 

IR spectrum V(llq0 cwf , :3358.ie98 

Mass spectrum m/z:40B.408(M*.3:1) 


77 


CI 




brown liquid 

NMR spectrum ff(CD(%}ppm:1 .40-t.55(2H,m) 
,1 -48<9H^i) f 2J)a-2JD5C2H > m)i1 5~.L25(2H,m)Z 
45(2H t J=S 5Ha) 2 90ttH m) 3 35(2H.t J= 
5£Hz).3.53(1 Hbre).4 .34(1 HJ>rs),4.49(1 HJors)/7 
.4O-7J50(2Hjn).7J9-7J0(2»iffl) 
IR spectrum vOlqJ cnf 1 3358,1 894 
Mass spectrum fn/r419.421(M\3:1) 


78 


Me 




trsen liquid 

NMR spectrum S (CDCI^ppm.l .40-1 .60(2Hjn) 
.1.48(9H.s)^jOO-2.10(2H^n)X10-2^5(2amU 
48(2H.tJ=5^Hz)^.84(3H^)i^5-2JO(2H^),3 
25(2H,t. J=5.5Hz),3.54(1 H.br*),4.1 3(2H,br»).4.4 
9(1HJ>rs).7.39(1H.tJ=8SH2).7.44(1H.t.J=8-5H 
z).7.89(1 H.d.J=&5Hz),7.91 (1 H,d^=85Hz) 
IR spectrum f (BqJ cm" 1 ^352, 1704 
Msss spectrum m/s399(M*) 



R 3 — <CH 2 ) m ^ NH 
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Reference 
example 




m 


Physical properties 
(RecrystaJlization solvent) 


5 








rnlnHsss elates (AoOEtHso~Pr»0) 
mp.104-105% 




79 


Boo 


2 


Bemental analysts for dgHnCII^Os 
Caled.* C, 81.45; H, 6.96; N, 1433 
Found*: C. 61.49; H. 6.81; N. 14.35 


10 








SeeeJfia rotation 

lain* i -2QJ* (o=0.1. DMSO) 


13 


80 




2 


colorless crystals Gso-Pr t O) 
mp,98J5~98% 

Bemental analysis for C^CU^O, 
nalndV C 59.58* H 8-39: N. 15.44 
Found*: 0. 59.30; a 6.67; N. 15.30 


20 


81 




2 


ooloriosa orystaJs (AeOEO 
a9.126-128t 

BomsntaJ analysis far C^CIN^O 
CaledJk 0. 59.90; H. 6.60; N. MM 
Found*: 0. 59.71; H. 6J7; N. 17.32 


23 
30 


82 




2 


ysuowisn Drown ij^umi 

NMR 8psotrum«(CDCgpp«u2.49(2H.t.J=5Hz)i50 
-2.8D(4H l m)^J0-3.40OH ( m).3.75-335<4H^>)v4J8(1 
HJ»rs).450(2H.bra).7.44(1H.ld^=8J.1Hx).7.48(1H,til 
,J=3 JB.I Hz).7 J8(1 rWa\J=8 J5.1Hz).7.91 (1 H.<fcW=«A 
1Hz) 

IR spectrum vOkj.) cm"' J 3 48 


35 


83 


a 


3 


yellowish brawn liquid 

NMR spsotrum * (CDCUppircf -89(2H.qiiin,J=aHz),2 
.45-2.«0(41ire)^J3(2H.tJ=«HzD.3J0(2H.t.J=€H2)^. 
78(4H.U=4JHr)/l J0C3H J>rs).7.44<1 H.td^l=7 A1 Hz) 
.7.47(1H.taVJ=7j6.1Hz).7J3<1lidd.J=75.1H*).7J0(1 


40 






H.ddJ=7J.1Hz) 

IR spsotrum V(EqJ cm" 1 3344 
Mass spectrum m/z320.322(M*. 3rl) 



45 



50 
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Reference 
example 




Physical properties 


84 




greenish brown liquid 

NlflR spectrum d(CDCgppm:1.45-1.60C2H^n).1.60-1.70 

(4H,m)J!.35-2.80(4H r m)Z39(2H > tJ=5Hz)^.37C2H.t.J=5H 

z).4.31(1H4>rs).4.67(2H.bre).7.44(IH.td.J=7.1Hz).7.47(1H, 

til^=7.1rh).7J7(1H^d.J=7.1Hri.7^4(iaddJ=7.1Hz) 

IR spectrum V QiqO em~ 1 ^432 < 3340 

Mass spectrum m/zd04^06(M*.3:1) 


85 




dark brown liquid 

NMR spectrum d(CDCgppm:tJ0-1.fl0(4HjnU.57(2H.t. 
J=55Hz)^.60-2.70(4H.m).3.40(2atJ=55H2).4^7(3H4>rs 
>,7.43(1 H,td.J=7«Hz).7.46(l H.td.«l=7.5.2Hz).7.87(lH.dd. 
J=7 S J2Hz).7 .93(1 Hdd^=7.5.2H2) 
IR spectrum fOiqJ cm" 1 3438 ( 3348 
Mass spectrum m/z290,292(M , \3:l) 
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Reference 
example 




Physical properties 
(Recrystallization solvent) 


88 




colorless crystals Gso-Pr 2 0) 
mp.130.5-131.5^C 

Elemental analysis far C^H^CIN^Oj 
CalcdJk C. 61.87; H. 8.13; N. 13.70 
FoundX: C. 6132; H. 829; N, 13.65 


87 




colorless crystals 

(aCHtCHtCHso-Pr^O) 

mp.141.5-142.5t 

Elemental analysis for CjoHj,aN 4 0 2 
CalcdJb C, 60.82; H. 7.91; N. 14.19 
FoundS: C. 60.63; H. 7.60; N, 14.03 


88 


o6C 


fray crystals (AcOEt) 
mp.168-169% 

Elemental analysis for C^CII^O^ 
Cried JL- C. 55.53; H. 6.62; H. 13.63 
FoundS: C. 55.54; H. 6 .87; N. 13.63 



Example 1 

4-Chloro-1 -[2-(N-trfphenylmethyl-4-plperidyl)ettiyO-1 H-lmldazofrS-cl-quinoIine 

[0091] A solution of 1 9.9 g of 3-emlno-2^hloro^[2-(N-triphenylmethyl^^ 24.1 ml of 

ethyl orthoformate and 0.68 g of p-toluenesulfonlc add monohydrate in 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with diisopropyl ether to give 1 6.4 g of 
colorless crystals. Recrystallization from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5'C (decomposition). 



Elemental analysis for C3 6 H3 3 CIN 4 


Calculated % 
Found % 


C, 77.61; 
C, 77.50; 


H.5.97; 
H, 5.96; 


N, 10.06 
N, 9.95 



Example 2 

4-Chloro-2-trifIuoromemyl-^ 

[0092] To a solution of 2.50 g of 3-amlno-2<hloro^[2^N-tripherTylmethyl^plperidyl)othylamlno]qulnoline and 0.76 
ml of triethylamine in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trffluoroacetic anhydride in 40 ml of dried 
tetrahydrofuran was added dropwise under Ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively wtth water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p-toluenesulfonlc acid monohydrate in 1 00 ml of toluene was refluxedfor 20 hours. Afterthe reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 .79 g of colorless crystals. 

NMR spectrum 8 (DMSO-de)ppm : 1 .35-1 .55(3H,m),1 .59(2H,q,J=1 1 Hz),1 .77(2H,d. J=1 1 Hz),1 .80-1 .90(2H,m),2.98(2H, 

brs)4 75(2H,t,J=8.5Hz)7.17(3HW^^ 

J=7. , 5 t 2Hz),8.16(1H,dd l J=7.5 l 2Hz) I 8.34{1H,dd ) J=7.5 l 2Hz) 



Example 3 

tert-Butyl 4-[2-(4-methyl-2 -phenyl-1H-lmldazo[4,5-c]qulnoIin-1-y0ethyG-1-plper1dlnecarboxylate 
[0093] A solution of 0.55 g of tert-butyl 4-rM(3^inb-2HTiethylqulnolln-4-yi)am^ 

0.29 g of benzaldehyde and 0.08 g of 2,3-dtehloro-5,6-dlcyano-1 ,4-benzoqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 :1) as 
an eluting solvent, and washed with diisopropyl ether to give 0.55 g of a colorless solid. Recrystallization from diisopropyl 
ether gave colorless crystals having the melting point of from 146 to ^.S'C. 



Elemental analysis for C^H^N^ 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H t 7.28; 
H.7.54; 


N, 11.91 
N t 11.84 



[0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 


R1 


B 


m 


Physical properties (Recrystallization solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp,232-239*C (decomposition) 
Elemental analysis for Cg^dlM* 
Calcd.%: C, 77.40; H, 5.75; N, 10.32 
Found%: C, 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,185-168*C (decomposition) 
Elemental analysis for CUH35CIN4 
Caicd.%: C ( 79.53; H. 5.70; N, 9.05 
Found%: G t 79.29; H, 5.74; N, 9.05 


6 


H 


a 


2 


colorless crystals (MeOH) 
mp,266«268 # C (decomposition) 
Elemental analysis for C^H^C^N* 
Calcd.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C, 73.15; H, 5.54; N, 9.41 
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(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystaliization solvent) 


7 


Ph 


H 


2 


pate yellow crystals (CH 2 CI 2 -EtOH) 
mp,246.5-249 w C 

Elemental analysis for C^H^C!^ 
Calcd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-23rc (decomposition) 
Elemental analysis for C^HaaCIIVIWHaO 
Calcd.%: C, 79.24; H. 6.11; N, 8.60 
Found%: C, 79.26; H, 6.09; N, 8.55 




Example 




B 




m 


Physical properties (Recrystaliization solvent) 


9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp t 1 24.5-125°C Elemental analysis for | 
C 24 H25CIN 4 Calcd.%: C, 71.19; H t 6.22; N, 13.84 Found%: C, 71.22; H, 
5.97; 13.79 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255'C (decomposition) 
Elemental analysis forC26H27CIN 4 0 2 Calcd.%: C, 67.45; H, 5.88;N, 12.10 
Found%: C, 67.42; H, 5.88; N, 12.02 


11 


H 


H 


Boc 


2- 


colorless crystals (AcOEt) mp,1B8-189 0 C Elemental analysis for 
C^H^CIr^Oj Calcd.%: C, 63.68; H t 6.56; N, 13.50 Found%: C, 63.45; 
H, 6.60: N, 13.40 


12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp t 192-193°C Elemental analysis for 
CaaHgoCy^Og Calcd.%: C, 64.00; H, 5.75; N, 10.66 Found%: C t 64.04; 
H, 5.59; N, 10.61 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp t 1 82.5-1 83.5°C Elemental analysis for 
CagHjoCIN^a Calcd.%: C, 88.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ; 
H, 6.41; N, 11.08 




36 
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Example 


B 




W 


Physical properties 
(Reciystatlization solvent) 


14 


MbO 


-xx 


CH 


colorless orystais (AoOEt) N 
mp.188.5-189.5lC 

□omental analysis for C^HaON^O, 
CalcdX- C, 66.85; H, 6.38; N, 10.75 
Found!: C, 66.70; H, 6.42: N, 10.70 


16 


H 




N 


colorless crystals (MeOH) 
mp v 225^-227.5 c C(dsoomposhJon) 
Elemental analysis lor C^CI^O, 
Celcd.*: C, 66.81; H. 8.15; M. 14.23 
Found*: C. 6535; H. Ml; N, 14.21 


16 


H 




CH 


colorless crystals (AcOEtTr* Heptane) 
mp,158-16l'C 

BomonUl analysis for C^H^OI^O, 
CalodJfc C. 68.49; H. 8.38; M. 11.41 
FoundX: C, 68 .38; H, 8.27; N, 1137 


17 


H 




CH 


colorless orystais CAcOEt i«o Pi-gO) 

Benwntat analysis for CaHnCII^O. 
CaietUL- C. 88.49; H. 8J6; N. 11.41 
Foundfc C. 8859; a 6.15: K 1138 


18 


H 




CH 


cofonsss orystais lAcOctv 
mp,168J5-167.5X 

QemsntaJ analysis far C^H^ClN^ 
CalcdJL C, 68.40; H, 6-36; ftl 11.41 
Found*: C, 6850; H, 6.43; N. 1132 




37 
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Example 




R* 


Physical properties 
(ReerystaMzation solvent) 


5 








colorless fine needtes(AcOEt) 








"Ok 


mn 1flfi **-1fl7 5% 
■Tip, 1 OUJJr 1 O/ .U W 




19 


CI 


Bemental analysis for C^CIN^O, 


10 




■ 


CalcdJl: C. 85.91; H. 6,15; N. 14.23 
cu lim ic. n fis fl7" H 6 31: N. 14.18 










efilddess crystals (MeOH) 


15 


20 


a 




Elemental analysis for C^CU^O, 


20 








Found* 0. 85.73; H. SM: N. 11.38 










noloriasa crystals (AoOEt-iao Pr,0) 


25 


21 


CI 




Mm 1Q1 5-1 M^C 
mp, 19 1 J3 IM W 

Bemental analysis for CaH^CINsOj 






CalcdJ.- C 86 48: H, 6-37; N. 1334 
FaundS: C, 68.42; H. 8.33; N. 13.69 


30 








colorless crystals (AcOEHso-Pr t O) 




22 


Me 


BocHN^^n. 


mp.l 64.5-1 85t 

Bemental analysis tor C^H^O, 


35 






Gated* C. 71.72: H. 7.28; N. 14.42 
FoundS: C. 71.40; H. 724: H, 14.28 



40 

R 3 — [CHUm 



50 



38 
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Example 






m 


Physical properties 
(Reerystallization solvent} 


23 


Ph 




2 


colorliun Arvstsla fAcQrfr Inn Pr rt\ 

mp.1 85-1 88*0 

Elemental analysis for CaHaClr^O, 
CalodJfc C, 86.68; H» 5.81; N, 12.48 
Found* 0. 6859; H, 5.63; N. 12.45 


24 


Ph 


"XX 


2 


/ml/>l4ah«* _ i ■ it ■ t ■ 1 ■ /tail PmQ1J\ 

mp.164-170% 

Elemental analysis for CaH M CIU,0 
CalcdJfc C, 87 AS; H. 5.70; N. 13.77 
Found* C. 67.82; H. 5.71; N. 13.83 


25 


Ph 




2 


pale yellowish brown crystals (AeOEt) 

mPa 1 OZ~ 1 B3 \r 

Elemental analysis for 

C a H zi ari,0-1/4H,0 
CalcdJfc 0. 66.49; H. 5.45; N. 14.10 
Found* C. 66.26; H, 550; M. 14JQ3 


26 


H 


Ok 


3 


pai6> Drown cryaxala vAoOEU 

BemantaJ analysis for C.7H11CIN4O 
Gated* C, 61.72; H, 5.79; N, 16.94 
Found*. C. 61.7% H. 5.76; N, 16.90 


27 


Ph 


a 


3 


Dais brawn crvxtafa AlomOH) 

fsaiW HI WWII lee jf &%fm& MHQVII/ 

mp.1835-184.5X 

Elemental analysis for CbHbCU^O 
CalodJfc C. 67 JB; H, 5.70; N. 13.77 
Found*: C. 8751; H. 5.66; N, 1350 
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Example 


R 1 


R 1 


m 


Physical properties 
(Recrystallization solvent) 


5 










pale brown crystals (lso-Pr t O) 












mp.105-105.5% 




28 


H 


2 


Elemental analysis for C 17 H„CIN4 


10 








CalodJl: C. 64J6; H. 6.08; N, 17 JO 
FoumH: C, 64.83; H. 6.11; N, 17.72 












pale brown crystals (MeOH) 


15 






Ok- 




mp^26-227% 




29 


Ph 


2 


Elemental analysis for CbHbCIM* 










CalcdJ: 0. 70.67; H, 5.93; N. 1433 


20 










Found* C, 70.44; H. 5 .96; N. 14.29 












brown crystals 












NMR spectrum 6 (CDCI,)ppm:1 .80-1 .MX4H.ni 


25 








9 


)iJ8-2.76(4H.m)J.14-3i2(2rl.m).4.78-4J1<2 




30 


H 


H^n),7.88(1H*J=85Hz).7.72(1H.U=6JH*)J.t 
3(1 rU).6\22C2H.d.J=8.5Hz) 


30 










Mass apeotrum m/r300.302(M\3:1) 












pale brown crystals (MeOH) 












mp.191-192°C 


35 


31 


Ph 


2 


Bemental analysis for C J2 H r aN 4 










Caled.%: C. 70.11; H. 5.62; M. 14.87 
FoundX: 0. 70.00; H. 5.65; N. 14.86 



40 



45 

J 

50 



40 
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Example 




Physical properties 
(Reerystallization solvent) 


32 


ox 


calories* amorphous solid 

NMR spectromd(DMSO-d^pnu059(3H4»rs).1. 

32(3HJbra).1 .68(2Rbr*).2.13(1 H ( brs) > 2.4S(9H^) > 4 

.62-4.72(2H.m) f 7.80-7^7(3Hjn).7.74-7J2(4H.m) 

3.1 3(1 H-dd, J=8, 1 J5H2)J&A2{\ H,d. J=8Hz) 

IR spectrum •/(KBr)cm~ l :1890 

Mass spectrum nt/z476,478<M*,3:1) 

Specific rotation 

[ay° : (c=0.1. DMSO) 


33 


OX 


colorless crystals (AcOEt) 
mp.21 5-218*C (decomposition) 
Bomental analysis for C a H BI CIN 4 0, 
CaledJ: C. 67.63; H. 7.13; N. 11-32 
Found* C. 67.70; H. 7.17; N. 11 S3 


34 




colorless crystals (MeOtHso-PrOH) 
mp.1S5-188% 

Elementsl snalysis for C^H^OI^O, 
ColcdJfc C. 67.42; H. 6.91; H. 11.65 
Found*: 0. 67.31; H. 6.66; N, 1U7 


35 




Drown crysrsjs v/wucw 
mp,1 99-200% 

Elementsl snalysis for Cj^CIN^S | 
Gated J: C 9 62J3; H, 5.88; N, 11-27 
Found: C, 62.74; H. 5.83; N. 11.18 



EP 1 104 764 A1 



Example 


R' 


Physical properties 
(RecrystaJlizstion solvent) 


36 


Ms 


pale brown crystals Gso-PrOH) 
m Pt 202-203°C 

Elemental analysis {or C^H^CIN^ 
CelcdJ: 0 f 64.40; H, 651; N, 13.06 
Found*: C, 84.39; H, 7.04; N, 12.95 


37 


n-Bu 


colorless crystals (AcOEHso-Pr z O) 
mp,1 595-1 605*fc 

Qemental analysis for C I ^H W C1N 4 0 2 
CaJcdJt: C. 8850; H. 7.49; N. 11 49 
FoundX: C, 68.18; H. 753; H, 1142 


38 


a 


colorless crystals Gso-PrOH) 
mp B 174^175^C 

Qemental analysis for CaHnCM^CV 1/4^0 
CaJcd.%: C, 6755; H. 754; N. 11.17 
Found%: C, 67.08; H, 7.47; K 1052 


38 


Bn 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,1 65-1 66.5*C 

Elemental analysis for C a H a aN 4 02 
CalcdJk C v 6847; H, 859; N. 11.09 
Found*: C. 68 53; H. 6.72; K 10 49 


40 




odorless crystals (AoOEt) 

mp.21 9-220.5% (decomposition) 

Elemental analysis for C w H n CIU 4 O s «1/4H l O 
CalcdJfc O. 69.08; H, 6.47; N, 10.74 
Found*: C, 69.25; K 6.41; H. 1059 




EP 1 104 764 A1 





Example 


R 1 


Physical properties 




(RecrystaJlization solvent} 


5 






coloriese crystals (MeOH) 


10 


41 


XT 


mp f t37-142"d 

BementaJ analysis for C^H„C1N 4 <V 1/2^0 
CalcdJk C v 67.76; H ff 6.67; M, 10.90 
FoundX: C t 6732; H, 6.49; N, 10 32 


15 






colorless crystals (MeOH) 


42 


XX 


mp f 1 533-1 57*C 

Elemental analysis for C^rl^CU^O, 






CaJodJL C, 6635; H, 6.38; N. 10.75 


20 






FoundX: C, 66 34; H, 634; H. 10.78 








colorless crystals (AcOEt) 








mp.160-161% 


23 


43 




BementaJ analysis for CaH^aFM^-l/aHjO 
CaJcd.%: G. 65.78; H, 538; N, 1036 
FoundX: C, 6637; H. 537; N. 1034 


30 






odorless fine needles 
(AcOEt-tr-Hsptane) 


33 


44 


XX. 


> 

mp f 180-182t 

Elemental analysis for CnHnGIFr^Oj 
CaJcd3: C. 8637; H, 634; N, 1131 
FoundX: C, 68.10; H. 5.71; N, 1136 


40 






colorless crystals (AcOEt-iso-Pr s O) 




45 


XT 


119,126-1293% 

BementaJ analysis for C^HvCIFtUQz 


43 




CatedX: C. 6637; H, S.04; N, 1131 

FbundS: 0. 6636; H, 5.76; N, 1131 | 



50 



53 
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10 



13 



20 



25 



30 



33 



43 



30 



Example 


R 1 


Physical properties j 
(RecrygtaUization solvent) 1 


46 




toloriess crystals Use-PrOW 
np.199J-200*C 

Elemental analysis for CaHoCIF 4 M«O t 
Caled.*C. 59.74; H. 453; N. 955 
Found* C, 59.61; H. 4.89; M. 9.90 


47 


if \ 


colorless crystal* Cwor-PrOH) | 
mp5165-2175 , C 

Elemental analysis for (fcfaPFAPt 
CelodX: C, 57 58; H. 451; N. 9.64 j 
Found* C. S7JB8; H. 456; N. 9.62 


48 


JO 


eoloriess crystals (AoOEt) 
mp.1993-20O5lC 

Elemental analysis for CnH^CINaO* 
Calcd* C. 6551; H, 6.15; N. 1453 

Found*: 0, 65.77; H, 559; M. 1455 


49 




I eoloriess prisma j 
j (AoOEt-n-Heptane) 
1 mp.182-183 , fc 

I Bemental analysis for C l7 H B1 ClM 3 O t 

CalcdJk C, 8551; H, 8.15; M, 1453 1 
Found* C, 6555; H, 658; M, 1424 


so 




1 colorless prisma (AcOEt) 
mp513-214t; 

1 Elemental analysis for C D m 0 CIN 4 O J 
Calcd* C. 6551; H. 6.15; N. 1453 
Found* C. 6557; H. 650: H. 1453 | 



Bocff^ R l 




EP 1104 764 A1 



Exampls 




PhysioaJ properties 
(Reerystaflizfltion solvent) 


51 




colorless crystals (MeOH) 
mp,1 79- 188*5 

Elemental analysis for C^H^dN^S 
CaledS: C. 64.85; H, 8.19; N, 10.43 
Found*: C. 64.82; H, 8,45; N. 10.37 


52 


XT 


ootunus crystals uwnvtt^ 
mp.203-203.5t 

Elemental analysis for C a K M dF,KtO z 
CalodJfc C. 6251; H. 5.41; M. 1052 
Found*: C. 62*4; H. 5.42; M. 9.99 


53 


XT 


ooionoss uiyaiais vwucw 
n9.224-225 a C 

Elemental analysis for C J4 H M C<N 4 0 1 
CaledS: C. 72J)1; H. 822; N, 958 
Founcflk C. 7252; H. 821; N. 9.92 


54 


XT 


nnlnriaaa jiraj»l ^ n^AiiA 

ooioness oryscais uso~ ri\Jtt) 
mp.W-lWfc 

Elemental analysis for GmHmCINjO, 
CaledS: C. 70.03; H, 8 55; N, 9.81 
FoundS: C, 8953; H, 6.08; N, 958 


55 


P 


coloHasa orvstaJs AJaOH) 

mp.1 96^-1 97^ 

Elemental anatyais Iter GsHgClt^Oj 
CaledS: 0, 6453; H, 6j06; N, 11.65 
FoundS: C. 8453; H. 827; N, 11.69. 
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Example 


R 1 




Physical properties 
(Recrystaltization solvent) 


5 


56 


p 


Me 


pale yellow crystals Gso-PrOH) 
mp,185.5-188% 

Elemental analysis for C^H^O, 


10 








CdcdJ.: C f 70.41; H, 750; N. 12.16 
Found*: C. 70.32; H. 7.19; N. 12.13 










colorless crystals (MeOH) 


15 




P 




mp,151 5-153*0 




57 


CI 


Bementai analysts for G n H n &U 4 Q z & 
CalcdJfc C. 62.83; H. 5.88; N. 1127 


20 








Found* C. 62.77; H. Ml; N. 1124 










pale yellow crystals Gso-PrOH) 










119,1815-1825% 


25 


58 


P 

/ 


Me 


Bementai analysis lor C^H^N^OjS 
CalodJfc C, 68J04; H, 6.77; N, 11.75 
Found*: 0, 6756; H. 659; N. 11.63 


30 








colorless crystals (AcOEt) 
mp,197-19B% 




59 


P 


a 


Elemental analysts for CaHttCINsOiS 


35 








Caicd5: C, 6029; H, 5.67; N, 1456 
Found*: C, 5958; H, 554; N, 1354 










colorless crystals (AcOEt-iso~Pr 2 0) 


40 








119,191-193% 




60 


P 


Me 


Bementai analysis for C^Hj^OjS 
CalcdJk C, 6558; H 654; N v 14.66 


45 








1 Found*: C t 6554; H, 653; N, 14.43 



50 



55 




46 
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Example 


R' 


Physical properties 
(RecrystaJOzation solvent) 


61 


J? 


yellow amorphous solid 

NMR spectrum iJ (CDCJ Jppirc 

1M-1J)9(2H.mM^1.40<1H t mX140-1.45 (2H.ni) 

.1 .44<9rU).1 J2-1 -90(2am)ZS5-2.62(2H f m) > 3 J05(3 

rU),4J»-4.1 0(2>im).4.82(2H.tJ=7^Hz),7^7-7-30( 

2H.m)JJ1(1rUJ=7rte)J,67-7J1(3H f m)^J4<1H^. 

J=7£Hz)££4(1H.d^7.&fe) 

IR spectrum V (KBr)cm" 1 :1602 

Mess spectrum m/z:488(M*) 


62 


F 


colorless crystals (AoOEt) 
mp,195-198% 

Bementsl analysis for C xf H a F 5 N 4 0 1 
CaiedJt: C. 82.14; H. 5JZ1; N. 9.99 
Found*: C. 82J07; H. 5.25; N. 934 


63 


JO 


pole ysQow crystals (AoOEt) 

np,1 99-5-200.5*0 

Bemental analysis for C^H^O, 
CalodJL- C, 71J1; H. 7D5; N. 14J5 
Found* C. 71.37; H, 7.14; N. 14J3 


84 




oolorfesa crystals dleOHHso-Pr,0) 
mp.177.5-179% 

Bemental analysia for C so H n F s N 4 O s 
CeJodS: C. 86 JO; H. 8.18; N. 10.40 
Found* C. 88.89; H. 8.08; it 10.37 


65 


■p 


pale brown crystals (AoOEt) 
1141.193-184% 

Bemental analysis for Cz^r^O, 
CalcdJb C, 7056; H. 724; N, 1524 
FotmdS: C. 70J1; H. 7.18; N, 15J21 
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Example 


R' 


R 1 


Physical properties 
(Recrystallization solvent) 


66 


p 


a 


colorless crystals (EtOH) 
mp.240-241 °C (decomposition) 
Elemental analysis for C^HmCIN. O t 
Calcd* C. 62.43; H, 6J>8; N. 17.47 
FoundS: C, 62.48; H. 6.02; N, 1751 


67 


-p 


Me 


colorless crystals (EtOH) 
mp f 228^-230°C (decomposition) 
Elemental analysts for C xt H«ri t O J 
CalcdJ: C. 67 M; H. 7M; N. 18.25 
Founds C. 67.72; H, «3; N, 18.24 


68 


P 


Me 


brown amorphous solid 

NMR spectrum & (CDCla)ppm:1. 10-1 2Q{ZH f m\ 1.4 

6(8H^) t 1.4O-1JO(3H.m).1Ja-1J8(2H,m) B 2.6O-2J0( 

2H.m).3.04(3H.s)^.a6(3H^).4.05-4.15(2H f m).4.74(2 

HX J=8Hz).6.3Q(1 H,t,«.5Hz).6.52U H.d t u=2LSHz;.o. 

88(1 H,s),7.6Q(1 HXJ=8Hz),7 .67(1 H.t, J=8Hz).8.1 6(1 H. 

o\J=8Hz).8.23(1 H,d.J=8Hz) 

IR spectrum V (KBr)cnf , :1688 

Mass spectrum m/ac473(M*) 




48 
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Example 




R* 


Physical properties 
(Reeryataflization solvent) 






\ 


yellow amorphous solid 

NMR spectrum 0 (CDC1,)ppm: 


69 


A. 


a 


2H.m)^2(3H^)Z60-2J0(2H.m).4^WJ0(2H.m),4.60 
-4.85(2H,m),7.06(. HJ,J=5^Hz) t 7^1(1H f d.J=5 5Hz) 7 6 
B-7.75C2H f mX8.1 6(1 H,d.J=7.5H2) r 8.24(1 rU. J=75Hz) 








pale yellow crystals (EtOH) 
mp.192H93 - C 


70 




Cf 


Elemental analysis for C^H,, CJN^S -5/4^0 
Calcd*: C, 80.77; H. 6.33; H. 1050 
Found*: C. 60 M2; H. 8.08; N, 10.17 








yellow amorphous solid 


71 


ft. 

/ Ms 


Me 


NMR spectrum 6 (CDCI^ppm: 

1.02-1 .08 (2Rm) 1 44f9H a) 1 44-1 50/3 H rrO 1 flO-1 Qflf 

2Hji0^1(3H^)^.80-^70(2(in)^i)5(3H^).4iM-4J)5( 
2H .m).4.59(2H.t. J=7 .5Hz) .7.06(1 H 4. J=5-5Hz).7.48(l Hjt 

J=5.5Hz).7.80-7.65C2H.m)3.14(1H f d.J=8HzJ^^3(1H,dJ 
=8Hz) 

K spectrum P (KBr}om H :1688 
Mass SDectrum m/z?4fl0fM*) 








pale yellow erystals (AcOEt) 
mp.141-142*C 


72 


j5 


lie 


Elemental analysis for C„H M N 4 0 I S-1/4H l O 
CalodJ: C. 87 J2; H, 7.02; M. 11.31 
FoumflL- C. 87 MB; H. 8J4; N. 11.25 



Example 73 

tert-Butyl 4-[2-(4-chloro-2-hydroxy-1 H-imlda2o[4,5-c]qulno!In-1-yl)-ethyn-1 -plperidinecarboxylate 

[00951 To a solution of 0.60 g of tert-butyl 4-(2K3-amino-2<hloro^ulnolylam!no)-eOTylh1-plperldinecaraoxy!ate 
and 0.44 g of triphosgene in 1 0 ml of 1 ,2-dtehloroethene, 0.41 ml of triethylamlne was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 £-dichloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dlisopropyi ether to give 0.57 g of colorless 
crystals. Recrystailization from 1 ,2-dichloroethane gave colorless crystals having the melting point of from 222 to 
223TJ. 



Elemental analysis for C^^yClHfi^ 


Calculated % 
Found % 


C.61.32; 
C, 81.15; 


H, 8.32; 
H, 6.34; 


N, 13.00 
N f 13.00 
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10 



13 



20 



Example 74 

tert-Butyl 4^2-[4-chloro-2-(4-methanesulflnylpheny0-1 H.lmidazo[4,5.c].qulnolln-1-yQethyl]-1 -piperidinecarboxylate 
r00961 To a suspension of 0.63 g of tert-butyl 4^-{4^ro-2-(4^ethy1M^ 

5*1 -pSeSLnooxylate In 18 ml of 1 ,4-d.oxane. a solution of 0.38 g of sodium penodate .n 6 m.^ was 
added dmpw.se. and the mixture was stirred at 50'C for 13 hours. The reaction soiution was^ncen^te and the 
Residue was purified by silica gel column chromatography using 1,2-dtehloroethane - me hanol 00j) as^eludng 
sVhrent to give 0.47 g of a colorless solid. Recrystalllzatlon from a mixture of isopropanol and water gave colorless 
crystals having the melting point of from 1 B3 to 1 88*C. 



Elemental analysis for CggHaaCIN^S • 1/4H 2 0 


Calculated % 
Found % 


C, 62.46; 
C, 62.33; 


H, 6.06; 
H.5.90; 


N t 10.05 
N, 9.91 



Example 75 

tert-Butyl 4^4«htoro-2^4-mem^ 

[00971 To a solution of 0.40 g of tert-butyl 4-[2H4<hlo ro -2-(4^ethyimiophenyl)-1H-imidKo[4.5 jslquinolln.^ 
5l^ndL*rt,ox^ 

,Mle by IftUe. and the mixture was stirred at room temperature for 1 hour. The region mixture was neutratod wtth 
0»1 aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethane. The extract was washed wfth satu- 
^daTuZ^ 

wled with a mixture oi diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystal.izat.on from 
methanol gave colorless crystals having the melting point of from 149 to 156«C. 





Elemental analysis for C^H^dN^S • 


1/4H 2 0 


30 


Calculated % 


C, 60.72; 


H, 5.89; 


N, 9.77 




Found % 


C, 60.72; 


H, 5.81; 


N t 9.67 



40 



45 



30 



Example 76 

4-Hydroxy-2-phenyl-1 -[2-(4-plperidyl)ethyl]-1 H-lmldazo[4,5-c]quinoline 

[0098] A solution of 871 mg of 4Vchloro-2-phenyM-[2-{4-plperidy0ethyQ-1 H^mldazo[4,5^quinollnaand 2^5 ml of 8 

1 o2 a^eous sodium hydroxide solution, and added with potassium carbonate, and then *^J™J2^ 
roetha!e. Theextractwas dried, and the solvent was evaporated. The resulting residue was w 
to give 522 mg of pale brown crystals. Recrystalllzatlon from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244°C. 



Elemental analysis for CWW^O * WH2Q 


Calculated % 
Found % 


C, 7328; 
C, 73.32; 


H, 6;55; 
H, 6.45; 


N, 14.86 
IM, 14.77 



[0099] In accordance 



with the method of Example 76. the compounds of Examples 77 through 79 were obtained. 
(CHi^x^ 
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Example 


n 
D 


pi 


m 


Physical properties 
(ReorystaJli ration solvent} 


77 


CI 




2 


ooloriess crystals (MeOH) 
mp.269-280 °C (decomposition) 
Elemental analysis for Ct4H a C;N 4 0 
CalcdJ: C v 88.48; K 5.99; N r 13.31 
Found* C t 68-32; H, fli)7; N. 13.29 


78 


H 




1 


colorless crystals [hydrochloride] 

NMR spectrum 8 (DMSO-d^pm: 

1 j56(2H v q.J=1 1 £Hz),1J4(2H.d*J=1 1£Hz),2.10-2£ 

5(1^.2.79(21^, J=1 1 JBIMM&HA J=1 1.5Hz), 

454<2H f d, J=7.5Hz),7.29(1 H.tJ=8Hz)J.49(1 H.d.J= 

8Hz) f 750(1H t t f J=8Hz)3iXK1H f d f J=BrU) i 8-38(1H f s 

)W4(1rU>rs) ( 8J5(1H ( brs) r 11.62(1H r s) 

VR spectrum P (KBr) cm" 1 3544,3228,1 692 

Mass spectrum m/z282(M*) 


79 


H 




1 


colorless crystals Oiydrochloride] 
NMR spectrum 8 (DMSO-dJppm: 
1J5-lJK(4H^)iJ)0-2.15(1H^n)^J4(2H f q.J=12H 
2)^^0ttH.d.J=12rb)A18C2H f d.J=5Hz),4^1(2ad. 
J=7.5Hz),7.27(1 H^J=«5Hz).7.40-7.W(7H^i),7^7 
OH AJ=8Hz).B.31<1 H^).10.83(1 H4>rs).1 1 .58(1 Us) 
IR spectrum f(KBr) cm _1 :3416,1672 
Mass spectrum m/s372(hf) 



Example 80 

tert-Butyl 4-{2-(4-phenoxy-1 H4midazo[4,5-c]qulnolln-1 -yl)ethyl}-1 piperidlnecarboxylate 

[01 00] A mixture of 4.46 g of tert-butyl 4-{2«(4-chloro-1 H-imidazo[4,5<]quinolin-1 -yl)ethyl]-1 -piperidlnecarboxylate, 
1 0. 1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20°C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an eluting solvent to give 3.59 g of a colorless solid. RecrystaJllzatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 130.5 to 132.5 # C. 



Elemental analysis for C^K^^Oa 


Calculated % 
Found % 


C, 71.16; 
C, 71.10; 


H, 6.83; 
H.7.10; 


N, 11.86 
N, 11.69 



[0101J In accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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Example 






R 8 


Physical properties 
(Reorystallization solvent) 


81 


H 




H 


colorless crystals (MeOH) 

mp.1525-1535% 

Elemental analysis for C^H^O 
Calcd.%: C, 77.89; H. 654; N, 12.11 
Found*. C f 78.00; H. 629; N, 12.05 


82 


H 




H 


colorless crystals (AoOEtHso~Pr 2 0> 
119,187-1895% 

Elemental analysis for C^HaJ^O, 
CalcdJl: C, 72.44; H. 652; N, 1352 
Found*: C 9 7255; H. 626; N. 13.42 


83 


H 


"Ok 


F • 


colorless crystals (CHjCfe-iso-PriO) 
mp2085-208 c C 

Bemental analysis for CbHbFMA" 1/8*1,0 
CalodJfc C, 6957; H, 555; N. 1259 
Found* G. 69.11; H. 5.74; M, 1255 


84 


Ph 




H 


odorless crystals (MeOrHso-Pr 2 0) 
11*205-2075% 

Elemental analysis for C^rWM), -1/21^0 
CalcdJfe C, 7453; H, 625; N. 1121 
FoundS: C. 7452; H. 657; N. 11.10 
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example 


pi 




DB 


Physical properties 
(Recrystallization solvent) 


85 


H 


-ex 


F 


colorless crystals (AcOEt-n-Hexana) 

mp.133J-135.5t: 

Bemental analysis for CzgH^FN^O, 
CalcdJfc C. 88.55; H. 6.37; N, 11.42 
FoundS: C. 88.37; H. 6.47; N. 1125 


86 


Ph 


-Ok 


H 


colorless crystals Oso-PrOH) 
mp207-2O8t 

Elemental analysis for CuHmN/), 
CakdJK: C. 74.43; H. 8.61; N. 1021 
Found*: C. 74.38; H, 6.68; N. 10.14 


87 


H 


a- 


H 


pale purple crystals 

NMR spectrum 8 (DMSO-dJppm: 

1 .64-1 .72<4H.m)^55-2 .58(4H,m) f 2.88(2H,U=7 

Hz).4 J0(2H.t J=7Hz),7.25-7.31 (3Hjn),7.45-7.4 

9(2H,m).7 -53-7.60(2H,m).7.72(1 H,d,J=7Hz) ,829 

(1Kd.J=7Hz)3J7(1lis} 

Mass spectrum m/c358(M*) 1 



Example 88 

tert-Butyl 4-[2-(4-amlno-1 H-imidazot4,5-c]qu(nolin-1 -yl)ethyl]-1 -piperidinecarboxyiate 

[01 02] A mixture of 4.40 g of tert-buty I 4-[2-(4-p he noxy- 1 H-imidazo[4,5-c]-qulnolin-1 -y l)ethyl>1 -piperldinecarboxy- 
iate and 34.5 g of ammonium acetate was stirred at 140*C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dilsopropyl ether to give 1 .88 g of colorless crystals. Recrystallization from ethyl acetate gave colorless 
crystals having the melting point of from 1 93 to 1 93.5°C. 



Elemental analysis for C^H^NjOj 


Calculated % 
Found % 


C, 66.81; 
C, 66.93; 


H, 7.39; 
H, 7.48; 


N, 17.71 
N, 17.66 



[0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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10 



15 



20 



30 



Example 




Physical properties 
(Recrystalllzation solvent) 


89 


XX 


colorless crystals (EtOH) 
mp,191.5-l92°C 

Elemental analysis for C 7/ Jti tJ H % 
CaJcd*: C t 74J7; H, 7.06; N. 18.17 
FoundS: C. 74*7: H. 7.18; N. 18.06 


90 


XX 


colorless crystals (MeOH) 

mp,231.5-232£«C 

Elemental analysis for C^H^O 
Caicd.%: O a 67.63; H. 6 .87; N. 20.76 
Found*: C, 67.46; H, 6.79; N. 20.63 


91 


"XX 


colorless crystals (EtOH) 
mp, 166-167^ 

Elemental analysts for C^H^NeC^ 
Gated* C, 85-37; H, 6.86; N, 19.06 
Found%: C. 85.52; H. 8.76; N. 18.83 


92 




pale yellow crystals [fumarate] 

(DMFHso-PrjO) 

mp.1 95-197% (decomposition) 

Elemental analysis for CnH^-tWV 

5/4^0 

CalcdJL C t 57.20: H. 6.12; N, 16.68 
FoundS: 0. 57.20; H, 6.23; N. 1653 



35 



40 



Example 93 

tert-Butyl 4-(2-(4-dimethylamino-2-phenyl-1 H-lmldazo[4,5-c]quinolin-1 -yl)-ethyl]-1 -piperidlnecarboxylate 
[01041 A mixture of 0.69 g of tert-butyl 4-{2-(4<hloro-2-phenyMH-lml^^ 

carboxylate and 7 ml of 50% aqueous dlmethylamlne solution was stirred In a sealed tube at 80*C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and diisopropyl ether to give 0.52 g of colorless crystals. Recrystalllzation from Isopro- 
panol gave colorless crystals having the melting point of from 1 70.5 to 1 71 .5°C. 



45 


Elemental analysis for C30H37N5O2 




Calculated % 


C, 72.12; 


H, 7.46; 


N, 14.02 




Found % 


C.71.95; 


H, 7.72; 


N, 13.83 



50 Example 94 

tert-Butyl 4-p-[4-(4-metnylplperazln-1 -yl)-2-phenyl-1 H-lmidazo[4,5-c]-qulnolln-1 -yqethyl]-1 -piperidlnecarboxylate 

[01051 A mixture of 0.80 g of tert-butyl 4-[2-(4-<*loro-2-phenyl-1H-^ 
55 carboxylate and 1 ml of N-methylplperazlne was stirred at B0-C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl ecetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 :1) as elutlng solvents, and washed with a mixture of diisopropyl ether and n-heptane to give 0.74 g 



54 
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of colorless crystals. Recrystallization from ethyl acetate gave colorless needles having the melting point of from 140 
to141»C. 



Elemental analysis forC 3 3H 42 N B 0 2 


Calculated % 
Found % 


C, 71.46; 
C, 71.23; 


H, 7.63; 
H, 7.65; 


N, 15.15 
N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



13 




23 
30 



40 



43 
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Example 


PF 


Physical properties 
(Reorystallization solvent) 


5 


95 


NHMe 


colorless crystals Gso-PrOH) 

Bemental analysis for CaH^Ot" 1 /2Hfi 
CalcdJk G t 70.42; H. 7-34; N, 14.16 
Found* C, 70.31; H, 7.23; M 13.95 


10 
13 


96 




colorless crystals Gso-Pr t O) 

Elemental analysis for C^H^O,- 1/2^0 
CalodJ.: C, 7151; H, 7.38; N, 13.45 
Found* C, 71.73; H. 7-35; M» 13.09 


20 


97 




coloriess needles (MeOH) 
mp t 171-172 8 C 

Bemental analysis for CaHuNrA 
Caicd.%: G. 73.44: H, 7.66; N. 12J8 
FoundX: C. 73.44; H. 7.88; N. 12.93 


23 


98 




coloriess crystals Cso-PrOH) 
mp.189-190 < C 

Bemental analysis for CuHnNgO, 
dcd.%: C. 70.85; H. 7.28; N. 12J3 
Founds: C. 71.22; H. 7.47; N. 12.94 


30 
35 


99 


NHBn 


pale brown amorphous solid 

NMR spectrum 6 (CDCdtonu 

0A8-1X»6(2H4n),1J5-1.40(3H^n).1.43{8ris),1^0-1. 

90(2H^)^^2.60C2rim) r 3.95-4J)5(2H^).4^9(2H.t 

,J=75Hz),4.98<2H.d^=55Ha).8.11(1H,U=55H2).7i 

4-7i8(1H.m).7-30-735{3Hjn).7.48(2H.d.J=75Hz) 1 7. 

50-7^(4H^.7.o0-7.e5C2rUn).734-7J6(2H^ri) 

IR spectrum V (KBr) om H J438.1880 

Mess spectrum m/c561(M*) 



40 



45 




50 
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Example 




Physical properties 


100 




pale yellow amorphous solid 

NMR spectrum 8 (CDCI,)ppm: 

1 jOO-1 .08(2H.m).1 50-1 55(1 H.m),1 58-1 .42(2H.m).1 . 

43(9H*).153-150ttH.m)557(2H.brs)5.98ttH.brs),4 

.S1(2H.t,J=7.5H2).458(2H.d^=6Hz).7.33-755(1H.m). 

759(2H.il,J=8rk).7.51-759(4Hjn).7.e4-7.B7(2Hm).7 

58-759(1H,m)756-757(1H.m)5JS3(2H.d\J=8Hz) 

IR spectrum V (KBr) em~ , 5428.1692 

Mass spectrum m/r5S2(IT) 


101 




pale brown amorphous solid 

NMR spectrum (CDCI^ppm: 

0.98-1 .06(2H.m).1 59-1 .40(3H.m).1.43(9H.a).1 50-1. 

85(2Hjn)550-2.8O(2am)5.79(3H^)55O-4j00(2lim 

).459C2H.t^=75Hz).457(2H.d,J=55Hz).8D5(1Hbrs) 

.858(2H.d«J=85Hz).751(1H.tJs75Hz),7.40(2HAJs 

85Hz),751-750(4H.m),750-7.B5(2H,m),7.94<2H.d.J 

=85Hz) 

1R spectrum V (KBr) cm'* 5432,1 692 
Mess spectrum m/r591(M*) 


102 




colorless amorphous solid 

NMR spectrum <J (DMSO-dJppm: 

057C2H.q,J=5Hz),150-155(3Hm).158(9H.s),1.75(2 

H,q«J=75Hz)554(2H,t, J=125Hz)5.77(2H,d,J=1 25H 

2) f 4.84(2H,t.J=75rb).659(1H,t,^=8Hz).754(2H.tJ=8 

Hz).7.44(1H.tJ=75Hz).756<1HAJ=75Hz).7.60-757 

(3H.m).7.78-752(2H^n) I 757(1H,d.J=75Hz)5.16(1H. 

dJ=75H2)554ttrWJ=8Hz)553(1lis) 

IR spectrum y (KBr) om" 1 5932,1662 

Mass spectrum m/r547(M*) 



Example 103 

4-Amlno-2-phanyl-1 -{2-(4-ptperidy!)othyl]-1 H-lmldazo{4 l 5-c]qu!nollne trtfluoroacatate 
[01071 A mixture of 0.30 g of tert-butyl 4K2-[4-(4-methoxybenzylamlno)-2i>hen 

ethyl}- 1 -plperidtnecarboxylate and 9 ml of trtfluoroacetlc acid was stirred at 6S°C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with dlisopropyl ether to give 0.31 g of pale yellow crystals. Recrystalllzation from a 
mixture of ethanol and isopropanol gave colorless crystals having the melting point of from 223 to 224°C. 



Elemental analysis for C^H^Ns • 2CF3CO2H • H 2 0 


Calculated % 
Found % 


C. 52.51; 
C, 52.61; 


H.4.73; 
H, 4.45; 


N, 11.34 
N. 11.61 
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Example 104 

1 -[2-(4-Chloro-2-phenyM H-lmldazo [4 t 5-c]quinol!n-1 -yl)ethyi]-4-piperidInone 

5 [0108] A mixture of 0.39 g of 1 -[2-(4-chloro-2-phenyl-1 H-lmidazo[4,5-c]qulnolin-1 -yl)ethyl]-4,4-ethylenedioxypiperi- 
dine and 4 rnl of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured Into Ice-water, adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 

10 using ethyl acetate • n-heptane (1 :1 ) as an eluting solvent to give 0.32 g of colorless crystals. Recrystallizatlon from 
isopropanol gave colorless needles having the melting point of from 1 63 to 1 65 P C. 



Elemental analysis forC^r-^Cils^O 


Calculated % 
Found % 


C, 68.23; 
C, 68.26; 


H, 523; 
H.5.31; 


N, 13.84 
N, 13.78 



Example 105 

20 1 -{2-(4-Chloro-2-phenyl-1 H-tmidazo[4,5-c]qulnolln-1 -yl)ethy1]-4-plperidlnone oxlme 

[01 09] A mixture of 020 g of 1 -[2-(4-chloro-2-phenyl-1 H-imidazo[4 l 5-c]qulnolln-1 -yt)ethylM-piperidlnone, 0.04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate * 
25 solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallizatlon from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 207*C (decomposition). 





Elemental analysis for C^H^CINgO • 


1/2H 2 0 


30 


Calculated % 


C, 64.41; 


H, 5.40; 


N, 16.33 




Found % 


C, 64.75; 


H, 5.32; 


N, 16.09 



Example 106 

tert-Butyl 4-[2«<2-phenyl-1 H-imldazo[4 l 5-c]quinolln-1 -yl)ethyl]«1 -plperldinecarboxylate 

[0110] A suspension of 0.80 g of tert-butyl 4-p-(4<hloro-2-phenyl-1H-imldazo-[4,5^]quinolln-1-yl)ethyO-1-piperidi^ 
necarboxylate and 0.30 g of 5% palladium on carbon In 80 ml of methanol was catalytically hydrogenated at ordinary 
temperature under atmospheric pressure for 1 2 hours. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 : 
1 to 4:1 ) as eluting solvents and washed with diisopropyt ether to give 0.49 g of pale yellow crystals. Recrystallizatlon 
from dlisopropyl ether gave colorless crystals having the melting point of from 138 to 139°C. 



45 


Elemental analysis f or C^h^N^ 




Calculated % 


C, 73.86; 


H. 7.06; 


N. 12.27 




Found % 


C f 73.46; 


H, 7.21; 


N, 12.17 



[01 1 1] In accordance with the method of Example 1 06, the compounds of Examples 1 07 through 1 09 were obtained. 
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Example 




m 


Physical properties 
(Recrystailization solvent) 


107 


-a 


1 


colorless crystals [hydrochloride] 
(MeOH) 

mpj£5B-261 % (decomposition) 

Elemental analysts fbr 

^.H^^CI-HsO 
CalcdJ: C, 53.79; H, 8.21; N, 15.68 
FoundS: C, 53.49; H, 6.14; N, 15.87 


108 


-a 


2 


colorless orystals Qiydrochioride] 

(MeOrr-aCHtCHjCI) 

mp ,220-233% (decomposition) 

Elemental analysis for 

C 17 rW44-2HCM/2HtO 
Calcd.%: C, 58.38; K 6.40; N v 15.48 
Found*: C. 58.36; H 6.18; N. 15.35 


109 




2 


colorless crystals [hydrochloride] 

(MeOrHso-Pr,0) 

mp.225-236% (decomposition) 

Elemental analysis fbr 

C n H n N 4 -2Ha- 1/8^0 
CakuLfc C, 61.27; H. 7.41; H. 13.61 
FoundX: 0. 8U03; H, 7.44; H. 13J50 



Example 110 

4-Chloro-2-phenyM -t2-(4-piperidyf)ethyl]-1 H-lmldazo[4,5-c]qulnollne hydrochloride and fumarate 

[0112] A mixture of 3.64 g of 4<hloro-2i)henyl-H2KN-ti1phenyim H-lmldazo[4,5-cJqulno- 
line, 30 ml of methanol and 1 0 ml of trifluoroacetic acid was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
crystals (trtf luoroacetate) . The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dlchlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a colorless liquid. A part of the colorless liquid was converted Into hydrochloride In a conventional 
method. Recrystailization from methanol gave colorless crystals having the melting point of from 257 to 265°C (de- 
composition). In the 8ame manner, fumarate was prepared in a conventional method. Recrystailization from methanol 
gave colorless crystals having the melting point of from 1855 to 186.5°C (decomposition). 

Hydrochloride: 

[0113] 



Elemental analysis for C^H^CIN^ . HCI ■ fyO 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H, 5.88; 
H.5.77; 


N, 12.58 
N, 12.60 
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Fumarate: 
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[0114] 



Elemental analysis for C^H^CIf^ • C 4 H 4 0 4 • H 2 0 


Calculated % 
Found % 


C.61.77; 
C, 62.04; 


H,5.57; 
H,5.40; 


N, 10.67 
N, 10.70 



Example 111 

4-Phenoxy-1 -[2-(4-piperidyl)ethyl]-1 H-lmidazo[4 l 5-c]quinoline trifluoroacetate 

[01 15] To a solution of 0.30 g of tert-butyl 4-[2«(4-phenoxy-1 H-lmldazo[4,5-c]-qulnoIln-1 -yl)ethyl)-1 -plperidinecarbox- 
ylate in 1 0 ml of methylene chloride, 1 ml of trtftuoroacetic acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and dilsopropyl ether to give 0.36 g of colorless crystals. Recrystaiilzation from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 21 6°C. 



Elemental analysis for C^H^I^O . CFgCC^H • l/BH^O 


Calculated % 
Found % 


C, 61.44; 
C, 61.26; 


H.5.21; 
H, 5.05; 


N, 11.46 
N, 11.47 



Example 112 

4-Chloro-2-phenyl-1-{2-(1 -piperazlnyl)ethylH H-lmidazo[4,5-c]quinollne methanesulfonate 
[0116] To a solution of 1 .20 g of tert-butyl 4-[2-(4^hloro-2-phenyMH-imW^ 

necarboxylate in 1 2 ml of 1 ,2-dichloroethane, 1 .2 ml of methanesulfonlc add was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 2A g of colorless crystals. Recrystallization from methanol gave colorless 
crystals having the melting point of from 256 to 270°C (decomposition). 



Elemental analysis for C^H^CINs • 2CH3SO3H 


Calculated % 
Found % \ 


C, 49.35; 
C, 49.60; 


H, 5.18; 
H, 5.11; 


N, 11.99 
N, 12.16 



Example 113 

4-Amlno-1-[2-(4-piper1cly1)ethyl]-1 H-lmidazo[4,5-c]qulnoline hydrochloride 

[0117] A mixture of 1 .57 g of tert-butyl 4-{2-(4-amlno-1 H-lmidazo[4,5-c]qulnolln-1 -yl)ethyi]-1iDiperidlnecarboxylate 
and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1) as eluting solvents, and washed with dilsopropyl ether to give 
colorless crystals. Hydrochloride was prepared in a conventional method. Recrystallization from ethanol gave colorless 
crystals having the melting point of from 243 to 244°C (decomposition). 



Elemental analysis forC^H^Ns ■ HCI • 3/4H 2 0 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H, 6.86; 
H, 6.83; 


N, 20.28 
N, 20.30 



[0118] In accordance with the methods of Examples 110 through 113, the compounds of Examples 114 through 186 



60 
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were obtained. 



5 



10 








n 


a 
o 


m 


Physical properties (Recrystalllzation solvent) 


15 


114 


Ph 


H 


0 


colorless crystals (CICHgCHgCI-AcOEt) 
mp,253-256°C (decomposition) 
Elemental analysis for C^H^CI^ 
Calcd.%: C, 69.51; H, 5.28; N, 15.44 
Found%: C, 69.29; H.5.19; N, 15.27 


20 
25 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-286 0 C (decomposition) 
ElementaJ analysis for C 1S H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarate](MeOH) 
mp.288-271 ,5*C (decomposition) 
ElementaJ analysis for 
CggHj^lN^I^C^O^HaO 
CaJcd.%: C, 62.40; H, 5.67; N ( 12.13 
Found%: C, 62.52; H, 5.2B; N, 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp f 258-267°C (decomposition) 
Elemental analysis for C 17 H 19 CIN 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N f 15.95 
Found%: C, 57.88; H, 5.46; N, 15.78 


40 
45 


118 


H 


CI 


2 


colorless crystals [trtfluoroacetate] 

(MeOH-iso-Pr 2 0) 

mp,204-207.5 # C 

Elemental analysis for 

C 17 H 18 Cl2N4-CF3C02H-1/4H 2 0 

Calcd.%: C, 48.78; H, 4.20; N, 11.98 

Found%: C, 48.76; H, 4.34; N, 11.89 



50 
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Example 


R1 


R2 


m 


Physical properties (Recrystalllzation solvent) 


119 


OH 


CI 


2 


pale brown crystals (CIC^CHaCI-MeOH) 

mp,240-245°C (decomposition) j 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H20 

Calcd.%: C, 60.09; H, 5.93; N, 16.49 

Pound%* C 60 32: H, 5.72; N, 16.41 


120 


Me 


CI 


2 


pale brown crystals [trlfluoroacetate] 
(EtOH) 

mp,201-202°C | 
Elemental analysis for 
CnaH^CIN^FaCOaH^HaO 
Calcd.%: ft 51 .62; H, 5.31 ; N, 12.04 
Fminri%- C 51 82* H. 5.12; N, 12.22 I 


121 


CF 3 


CI 


2 


colorless crystals [trlfluoroacetate] 
(EtOH) 

mp,233-235 , C J 

Elemental analysis for 

Ci a Hi B CIF 3 IVCF3C0 2 H 

Calcd %* C 48.35; H, 3.85; N, 11 .28 

Found%: ft 48.31; H, 3.88; N, 11 .21 


122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 

mp,191.5-192.5*C 

Elemental analysis for 

C23Ha4N4-2HCI-H 2 0 

Calcd.%: ft 61 .74; H, 6.31 ; N, 12.52 

Found%: C, 61 .69; H, 6.51 ; N t 12.44 j 


123 


Ph 


CI 


3 


colorless fine needlesftrffluoroacetatel 
(EtOH) 

mp,260-263°C (decomposition) | 
Elemental analysis for 

C^HaaQl^.CFgCOaH | 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: ft 59.94; H, 5.08; N, 10.80 _J 



Example 


R2 


B 


W 


Physical properties (Recrystalllzation solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloridel(EtOH) 

mp,1 99-201 # C 

Elemental analysis for 

C^HaeN^HCI^HaO 

Calcd.%: ft 61.33; H, 7.29; N, 11.92 

Found%:C,61.21;H,7.26; N, 11.80 



62 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystalllzatlon solvent) 


125 


CI 


CI 


CH 


colorless crystals [trtfIuoroacetate](MeOH) 
mp,249-255°C (decomposition) 
Elemental analysis for 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 
Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine need!es[trffluoroacetate] 
(MeOH) 

Elemental analysis for C24H25C!N 4 - CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H, 5.03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp t 169-170 o C 

Elemental analysis for C^HasCII^O-ltel-^O 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


128 


CI 


H 


N 


colorless crystals [trifluoroacetate](MeOH) 
mp,260-268°C (decomposition) 
Elemental analysis for C^H^CINj-CFgCC^H 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4.47; N, 13.82 
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Example 






Physical properties 
(Recrystallization solvent) 


5 

10 


129 


CI 




colorless prisms (MeOH) 
mp.191-193% 

Bemental analysis for CaHnCIN* 
Calcd* C, 70.67; H. 5J3; M, 14.33 
FoundX: C, 70.70; H, 6.08; N. 1428 


13 


130 


CI 


HlCX 


colorless crystals (AcOEt) 

mp v 156£-167^% 

Elemental analysis for CnHnQN, 
CalcdS: C, 70.67; H. 5.93; M, 14.33 
Found* C. 70.64: H. 5.92; N, 1421 


20 


131 


ct 




colorless crystals (EtOH) 

mp.iso-ni'C 

Bemental analysis far G n r | n aN 4 0 
CalodJfc C. 67.28; H. 5.38; M. 14.26 
Found* C. 87 J1: H. 555; N. 14.32 


25 
30 


132 


CI 


*"XX 


colorless crystals Ltnnuoro»o*i»wj 
Oso-PrOH) 

mp.1 58-1 &C (decomposition) 
Elemental analysis for 
C a H M 0IH,-2CF i OO t H-3/2H I O 
CalcdJl: C. 48.06; H. 4.42; N. 10.60 
FoundX: C. 48.04; H. 4.41; N. 10.73 


35 


133 


Me 




pale brown crystals (AeOEt) 
mp38-88 c C 

Bemental analysis for CmHxjNs-HjO 
CalodJfc O, 71.44; H. 7.24; M. 17 .38 
Found* C, 71.25; H. 7.23; M. 1703 



40 



45 



50 
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Example 




Physical propertias 
(Recrystallization solvent) 


134 




colorless fine noodles[fumarato](EtOH) 
npjn 1-Z7Z si voe composition/ 
Elemental analysis for 
CaHnCIM*- 1/20^04* 5/2HjO 
Calcd.*: C. 80.08; H. 5.88; N. 11.87 
Foundt: C. 60.07; H, 6.89; N. 11.60 
Speoffic rotation 
[a] 0 »:-12J»* (c=0.1. DMSO) 


135 




colorless crystals [tnfluoroacetatej 
(EtOH) 

mpJZI 5-221 °C (decomposition) 

Elemental analysis for 

CnHnCINVCFtCOtH 
Calcd* C. 59.00; H. 5.55; N. 11.01 
FoundS: C. 58 J5; H. 5.83; N. 11.05 


138 




pale brown crystals [trHhioroacetste] 

(MeOHHso-PrOH) 

mp ,225-232% (decomposition) 

Elemental analysis for j 

CBHaCIN«'CF t CO s H 
CalcdJfc C, 58.24; H. 5.29; N. 11 32 
FoundS: C, 58.09; H, 5.29; N. 11.32 


137 


ox 


psio Drown orysisis luhiuuiuiiuouiujj 
(EtOH) 

mp.224-224.5t; 
Elemental analysis for 
d HmCIN^S • CFjCOxH-S/^HjO 
CalodJfc C. 51 25; H. 4.68; M. 10.41 
FoundS: 0. 51.65; H. 4.32; N. 10.16 
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Example 


R' 


Physical properties 
(RecrystaJlizstion solvent) 


5 

10 


138 


n-Bu 


colorless crystals (AoOEt) 
mp ( 130-131°C 

□omental analysis for C21H27CIN4 
Calcd.%: C, 68.00; H. 7.34; N. 15.10 
Found*: C, 97.76; H, 7.59; N. 14.96 


13 


139 


X) 


colorless crystals [trifluoroacetate](EtOH) 

mp,139-139.5% 

□omental analysis for 

CaHaCIN^- 3/20^00,^ H,0 
Calcd.*: C. 53,29; H. 5-59; N, 9.56 
FoundS: C. 53.23; H, 6.33; N. 9.56 


20 


140 


Bn 


paJe brown crystals (AcOEtHso-Pr 2 0) 

mp f 230-234 c C (decomposition) 

Elemental analysis for ^^01^-1/4^0 
CalcdJk C, 70.40; H, 6.28; N, 13.68 
Found* 0, 70.41; H, 6.27: N. 13.54 


23 
30 


141 




pale yellow crystals [methanesuHbnate] 
QieOH) 

mp v 1 96-207% (decomposition) 

□omental analysis for 

CnHnGl^^CHtSOaH-HtO 
usjccl*: oi./i, n, o.oz. w, ojw 
Found*: a 5159: H. 5.42; M. 857 


35 




HIT 




40 









50 
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Example 


R 1 


Physical properties 
(Recrystailization solvent) 


'5 
10 


142 


XT 


colorless crystals [ftjmarate](MeOH) 

mp t 224~229 0 C (decomposition) 

Elemental analysis for 

<W<»CuV C4H4CV H,0 
Calcd.S: C. 62.39; H. 5.80; N, 10.39 
FoundX: C. 62.46; H, 5 Si; N. 10.42 


13 

20 


143 


XT 


colorless crystals [fumarate](EtOH) 
mp,21 35-21 B°C (decomposition) 
Elemental analysis for 
<Wt»CIN 4 0- C4H4CV 1 /4HjO 
CalcdJfi: C. 62.10; H. 5.49; N. 10.35 
FoundS: C. 61.94; H. 5.45; N, 10.30 


25 


144 




colorless crystals [trffluoroacetate] 

(MeOH-tso-Pr s O) 

mp .253-257% (decomposition) 

Elemental analysts for 

CmH^CII^S- CF a CO*H- 1/2HtO 
CaJcdJ.: C. 55.76; H. 4.86; N, 10.00 
FoundS: C. 5557: K 4.59; N, 9.99 


30 






odorless crystals [trrflucroaostate](EtOH} 
mp.21 8-225% (decomposition) 


35 


145 




Elemental analysis for 

C t4 H B CIN 4 OS-CF a C0 1 H 
CaJodA C, 55.07; H. 4.62; N, 9.88 
Found*: C. 54.81; ft 4.66; N, 9.77 


40 


148 


XT 


colorless crystals [trifluoro«cotate](MoOH) 

mp^ 70-277T5 (decomposition) 

Bemental analysis for 

C M H B CW 4 O t S-CF 1 CO I H 
Calcd.* G, 63.56; ft 4.46; ft 8.61 
Found*: C, 53£1; ft 4.50; ft 8.62 



45 



30 




55 
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10 



15 



20 



35 



Example 




Physical properties 
(Recrystallizatlon solvent) J 


147 


< 


soloriess crystals [fumarate](EtOH) 

mp,1 82-1 88t (decomposition) 

□•mental analysis for ChHbCIRVWVH^O 

Gated.* C. 58.72; H. 5.20; M. 10.32 

Found*: C. 58.81; H. 5JD7: N. 10 33 


148 




colorless crystals [fumarata](MeOf«so-PrOHJ 

mp.184-187*C (decomposition) 

Elemental analysis for CHbCIFIVWVIV) 

CalcdJfc C, 59.72; H. 5.20; N. 10.32 

FoundfcO. 80-00: H. 4.91; N. 10-34 _ 


148 




colorless crystals [fumarateMleOH) 
mp.204-209% (dscomposltion) 
Elemental analysis for CbHbCIFH.- C^O^O 
CaledJk C, 58.72; H, 5.20; N, 10.32 

_ _ _ ea».u 499- N 10.41 J 


150 




colorless crystals [trrnuoroacetate](EtOH) 

mpi80-2«3 , X: (decomposition) 

Elemental analysis for C B H 1i CIF 4 N4-CF,CO I H-H I 0 

CatedJ: 0. 50.47; H. 3.73; M. 8.42 

FoundS: C, 5053; H.3J53;M. 851 1 


151 




1 colorless crystals [triftuoroaoetate](MeOH) 
mp.258-281 , C(decompo8itlon) 
Qemental analyals for C B H 1t 0IF.M 4 -CF,CO t H 
CalcdS: C, 50.48; H. 3.22; M, 8.42 
Found*: 0. 50.28; H. 3.28; N. 8.48 



40 



45 



"CW 




50 



55 
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Example 




Physical properties 
(ReorystaJtization solvent) 


152 


v. 

JO 


colorless crystals DnethanesuHbnate] 
(EtOH) 

mp.1 §5-202% (decomposition) 
Elemental analysis for 
CaHaCI^ - CH,SO,H- 5/4^0 
Cried.* C, 54.11; H. 5.63; N, 13.72 
rounn: C, 54.13; H, 5.45; N v 13.63 


153 


jQ 


colorless crystals Cfumarate](MeOH-EtOH) 

mp.181-185.5% (decomposition) 

Elemental analysis for 

CaHadHi- 0^04-^0 
CricdJ: C, 59.37; H, 5.37; N, 13.31 
FoundS: C. 59.37; H. 5.11; N. 13.37 


154 




pale yellow fine needles [tnfluoroacetate] 
(EtOH) 

mp,197J5-204% (decomposition) 

Elemental analysis for 

C£^aVCFsCO,H*1/4HtO 
uaioaJK C. 5S.47; H, 4.64; N, 13.72 
Found* C t 56.45; H. 4.58; N. 13.72 


155 


JX 


colorless crystals Ctrffluoroacetate]Q£tOH) 

mp.250-255% (decomposition) 

Elemental analysis for C^H^CIN^ CF,CO,H 
Cried* C, 64JW; H. 4J8; N. 9.64 
rounaa. v, 03.81; K, N, 8.03 


158 


XT 


ooloriess crystals [trifkioroacetate](EtOH) 

mp.1 445-1 45-5t 

□omental analysis for 

CaHnCIHtO- CF,CO,H ■ 3/2H,0 
CaJodJk C, 58.88; H. 5J>1; N. 8.88 
FoundS: C. 58.44; H. 4.71; N. 8.04 



oX, 

69 
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1 


Example 


R 1 


Physical properties | 
(Recrvstailiration solvent) 1 


5 
10 


157 


_ p 

1 i 

1 1 

XT 


>ale green crystals[trifluoi*aoetate](ftOH) 
m 1 74-1 75 t 
Elemental analysis for 
CMHaCIF.m- 0^0^-5/4^0 

CalcdJ: 0. 52.44; H. 4.32; M, 9.41 

Found* O. 52J4: H. 4.1 fc N, 9.53 1 








colorless crystals [trifluoroacetate](MeOH) 
mpJtai^l^C (decomposition) 




158 


p] 


Elemental analysis for 
C tl H ll ClM 4 0-CF,CO l H-1/2H l O 

Calcd.%: C, 54.82; H. 4.60; M, 11.12 ! 

rmmfK* C 5473- H. 4.42: N. 11 .21 J 


20 
25 


159 


r 


colorless crystals [trifluoroacetate](EtOH) | 
mp t 25B-261 Q C (decomposition) 
Elemental analysts for 1 
I C^Hjtai^S-CFaCOjH-lMHtO 

CalcdJt C. 53 .59; H. 4.40; N, 10J7 

PmifuK- C 53 53- H. 4.33: N. 10 JO ! 


30 


160 




1 AiiinHMi effvstais [trifluoroacetate](MeOH) 1 
mp^70-273'C(decomposHion) 
Bamantal analysis for 
C 18 H t ,CIM l -CF,00 t H- 1/2HxO 

Oalod* C 52.44: H. 4.60; N. 18.W 

Found! 0. 52.15: H. 4.74; M. 16^5 


35 






pais brown crystals [trifluoroaootato] 


40 


161 




(EtOrt-EtgO) 
mp,203-2Q3.5 o C 

Bemeirtal analysis for C a H M CIM^-CF,CO l H 
Calod* C 51.61; H. 4.13; M, 13.68 
Fwwdfc 0. 51-48: H. 4.22: N. 13-52 | 



45 

HN 



30 
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R 1 


Physical properties 
(Racrystallization solvent; 


5 


162 




pale yallow crystals UiydroehlondeJuso-PrtJH; 

mp,245-249 , fc (decomposition) 

Elemental analysis for 0 I *H M FN»'2HCI '3/48,0 
Caicd.%: C, 60.70; H. 6J05; M. 11.80 
FoundS: C. 60.81: H. 5.83; N. 11.72 


10 






colorless crystals D»ydrochloride](EtOH) 


15 


163 




NMRspeotrum 5 

(DMSO-«l l )pprn:1J0-1.40(2H^),155-1.70(1H.m).1.70 
-1.80<4H^U.65-2.80(2H^nW.10-3^5(2H.m)A17<3H 
3)A73ttH,t^7.5tt0,7J7(1H,t^7JH2)3M(1rUJ= 
7.5Hz)J.55-8.65(2H t m)4IJJ4(1libTO 


20 


164 




paie brown crystals (AcOEt) 

mp.176-177.5FC 

Elemental analysts for CgHnNo 
CaJcdJfc C. 74.36; H. 6.78; fi 18.85 
Found* C. 74.09; H. 6J90; M. 18.89 


23 
30 


165 




oolodess crystals [hydrochiorido] 

(MeOH-iso-PrOH) 

mp>300t 

□omenta! analysis for C^HaFaN^HCI -1/2H,0 
CaledJt C 57.70; H, 5.42; N. 10.77 
r_ llfM M. fi itt 79* H S 12: N. 10.79 


33 


166 


p 


pale yellow crystals Qso-PrOH) 
mp.186-167°C 

Elemental analysis for CaH^I^O-H^O | 
Calcd* C. 69.82; H. 6.92; N, 14.80 
Found*: C, 6953; H, 6.97; It 14J59 



40 




55 



» 1 
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Example 


R 1 


Physioa! properties 
(Recrystellizatiofi solvent) 


167 


c 
( 


!o)onos8 crystals uiydrooniorraoj 
EtOH) 

np^18-219°C 

Elemental analysis tor C l1 H t4 N.-3HCI 
Caled* C. 53.68; H. 5.79; N. 17.89 
Found* C 53.63: H. 6 51; N. 17.89 


168 


p 


pale yellow crystals [hydrochloride] 
(MaOH) 

mp.293-298°C (decomposition) 

BemenUl analysis tor 

CHaNsS-ZHCI-rWO 
OalcdJfc 0. 5354; H. 551; N, 1455 
Found*: 0, 5359: H. 5.71: N, 1452 


169 




pale yellow crystals [hydrochloride] 
(EtOH) 

mp,1 96-199*0 

Elemental analysis for 

C a H M N 4 S-2HCl-3H x O 
Calcd.* 0. 52.48; H, 6.41; M, 11. M 
Found* 0. 52.44: H 6.68; M. 11.13 


170 


p. 


pale yallow crystals [trfltuoroaeetate] 
(EtOH) 

119528-229% 

Elemental analysis tor 

C n H a M 4 S.3/2CF,CO !l H- 1/2H»0 
Caled* 0. 54.73; H, 553: H. 952 
Found* C. 54 46- H. 451: N. 1050 


171 


Me 


pale yellow crystsls [hydrochloride] 
(EtOH) 

mp5» 4-277 C voacomposiuon/ 

Elemental analysis tor 

CbHb^S-WCI-S^O 
Calcd* 0. 5654; H. 653; N. 1153 
Found* C. 58.79; H. 9.11;N. 1151 



COC 



72 
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Example 


R 1 


R* 


Physical properties 
(Reciystallirstion solvent} 


172 




CI 


co ion oss crystal b Lin i luoruaCQCalsj 
(EtOH) 

mp, 189-180^ 

Elemental analysis for 

CttHsoiClr^S-S/aCFjCOaH 
CaJcdA: C. 51.59; H. 4.24; M, 9.63 
Founds: C. 51.54; H. 4.29; N, 8J5 


173 




Ma 

h 


CI 


(EtOH) 

mp.194-185% 

ElainantaJ analysis Iter 

CaHnCII^S- 5/4CF s COxH 
CatedJt: C, 53.16; H. 4A2; N. 10.12 
Found* C. 53.18: H. 4.39; N. 1048 


174 




0 


Ma 


na|n Hmwn Jim u»l Jain. rhuWmnhWtWnl 

psio Drown crystals i/iyurooruoi woj 
(EtOH) 

mpa2455^24d^% 

Elemental analysis for 

C B H tf N l -2HCI*3/2H s O 
CalodJfc C v 57 .52; H, 6.58; N. 15.24 
Found* a 57.65; H. 6.33; N. 15.23 


175 




P 


Ma 


pais orown crystals Lnysxoonjonuoj 
(EtOH) 

mpjtt4r-225*C 

Elemental analysis for 

O tl H I7 M > -2HCI-5/2H I 0 
CaJcdJk a 56.21; H, 6.97; N, 14.25 
Founds: C, 55-95; H, 6.70; N. 14.23 


17B 


H 




go ion oss prrenisLviiiuvi vsvvhawj 

(EtOrHso-Pr,0) 

mp.1893-192J% 

Bementsi analysis for 

CaHnF^O-CFjCOtH 
CalodJfc C. 59 32; a 4JB0; N. 11.11 
Founds: 0. 59.41: H. 4.89; N. 11.18 
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10 



15 



20 



30 



45 



Example 




Physical properties 1 
(Recrvstallization solvent 


177 


_____ ^ 

( 
f 

OPh 1 

( 


oloriass crystal* [trifluoroacetate] 
EtOH) 

np.214.5-2155"C 

3emental analyaia far J 

B B H»M 4 O'CF,00 t H-1/2H 1 0 
CalodAC. 85.14; H. 5.29; N. 950 
Found*: C. 8S.4»- H 857: M. 955 


178 


MHPh 


coicrieas crystals (MeOrHso-PrOH) 
mp.191-194lC 

Elemental analysis for C^H^N, 
CalodJt: C. 7752; H, 853; M. 15.85 
Paumft: 0. 77.™- » «59: M. 15.58 


179 


NHMe 


pale yellow crystals DiydrochlondeJ 

Gso-PrOH) I 
mp^09-210t; 

Elemental analysis for I 
i* H_M.-2HCI-7/4H»0 1 
Gated* C 5853; H. 8.69; M. 14.29 
Found*; C. 585* K 851: N. 14.13 






oolerless oryatals Diydrechloride] 
(MeOH) 

mp^05-ZOB5*C 
Elemental analysis for 


1 180 


NMa* 


CaHaNs-ZHCI -5/2^0 
CalcdJfc C 5852; H. 751; M. 1353 
FoundS: C 5* «^ H. 752: M. 1350 


181 




odorless oryatals [hydrooWotWeJ 
(EtOH) 

mp^10-212^C 
Elemental analysis for 

Cft,fV2Ha-H,o 

Gated* C, 82.15; H. 852; N, 1354 
Feundl: 0. 815* H 8.44; N. 1355 1 
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Example 




Physical properties 
(Reorystafllzation solvent) 


182 


NHBn 


colorless crvstsJs Thvdrochloridel 

Gao-PrOH) 

mp,244-245 < fc 

Elemental analysis for 

Q n Hsi^-2HCSI-3/4r1 c O 
Galctl* C. 65.75; H v 6,35; N 9 12.78 
Found!: C v 65.81; ri 6.13; N. 12.68 


183 




Dale vaRow ervsftala fhvdrochloridel 
(EtOH) 

mp,190-193 < fc 

Elemental analysis for 

C tI H JO N,-3HCI-2H l O 
Caled* 0, 57 .29; H. 8.13; N, 13.82 
Found!: C. 57.48; H. 5.98; N, 13.77 


184 




dsIa willow orvstaijt ftiifdwMsMftridiil 

(EtOH) 

me.231.5-232% 

Etemantal analysis for 

C a H 14 N,-3HCI-3/4H l O 
CaJcdJL C, 58 .23; H. 6.72; N. 14.55 
FoundS: 0, 58.12; H, 6.83; N. 14.48 


18S 


X) 


bviunosa noooiB9 i/iyui vcruoriuoj 

(EtOH) 

rap.187-188% 

Elemental analysis for 

CaHuNs^HCI^/^O 
CalcdJL C. 63.93; H, 6.98; N v 13.31 
Found* C. 64.05; H. 6.83; N. 13.32 


186 




colorless crystals [hydrochloride] 

(EtOH-iso-PrOH) 

mp.1 84-185% 

Bemental analysis for 

CnHn^O^Hd'S/i^O 
CalodJk C. 59 39; H. 6.70; N. 12.93 
FoundX: C. 59.72; H. 6.64; N, 1235 



Example 1B7 

1 -[2-(N-n-Butyl-4-plper1dyf)ethyl)-4-chloro-1 H-lmldazo[4,5-c]quinollne hydrochloride 

[0119] To a suspension of 1 .20 g of 4-chloro-1 -[2-(4-p iperidy I)ethy Q- 1 H-imidazo-{4,5-c]quinoline trtfluoro8cetate and 
0.77 g of potassium carbonate in 6 mi of N.N-dimethytformamide, 0.30 ml of n-butyt bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 



75 



10 



15 



20 



40 



EP 1 104 764 A1 

and saturated brine, and dried, and then the solvent was evaporated'to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved In tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0.87 g of a colorless solid. Hydrochloride was prepared In a conventional method. Recrystallization from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158°C. 



Elemental anaiysls for C^H^CII^ • 2HCI ■ 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



Example 188 

1 -[2-(N-Acetyl-4-plperldyI)ethyl]-4<hloro-1 H-imidazo[4,5-c]quinoiine 

[0120] To a solution of 0.60 g of 4-ch!oro-1 -[2-(4-plperidyl)ethyl]-1 H-rmidazo-[4 ( 5-c]quinoline trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour. After the 
reaction, the solvent was evaporated. The residue was added with Isopropanol and dlisopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with dlisopropyl ether to give 0.45 g of colorless crystals. Re- 
crystallization from a mixture of methylene chloride and dlisopropyl ether gave colorless crystals having the melting 
point of from 1 83 to 1 86.5°C. 



Elemental analysis for C 19 H ai CIN 4 0 


Calculated % 
Found % 


C, 63.95; 
C, 63.81; 


H, 5.93; 
H, 5.87; 


N, 15.70 
N, 15.61 



[0121] In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 
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Example 




B 




m 


Phvslcal nro Dirties 

(Recrystaftization solvent) 


189 


Ph 


H 




2 


colorless crystals Gso-PrOH) 
mp.i67"188t 

Bemental analysis for C^rl^CIf^ 
CalodJ: C. 71.19; H, 6.22; N. 13.84 
Found* C f 71 M; H. 6.18; N. 13J6 


190 


H 


' CI 


-a 


2 


oo ion oss crystals uiyan>oniorKiej 
(EtOH) 

mp f 235-246*t (decomposition) 

Elemental analysis for 

Ct^CltNt-HCl-l/^O 
Calcd.*: C, 60.01; H. 5.35; N. 1 1.66 
Foundl: C. 60.01; H, 5.62; M, 11.67 


191 


H 


H 


-ex 


1 


#*nltf\r4sme wmttale llseanJw >j»lste»8a4^1 

cDionoss crystals uijw vcniunaoj 
(EtOH) 

mp 1 248-257t (da composition} 

Bemental analysis for 

CaHaCIN4-HCI'1/4H,0 
CalodJb C, 63.96: H. 5.72; N. 12J7 
Found!; C. 63 .98; H. 5.80; N. 12.93 


192 


Ph 


H 




2 


ooloriess crystals (CHjClj-'tso-PrjO) 

mp,154-5-1B0t 

Bemental analysis for 

CsHaCINtO-l/BHtO 
CalcdJfc C. 69J00; H. 5 .85; N. 12.87 
Found*: C. 68.78; H. 5.78; N. 12.71 
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193 



194 



XX 



XX 



Physical properties 
rp^rx^rtfllllzation eotverrt) 
colorless crystals [hydrochloride] 

(MeOrHso-Pr,0) 
mp,2B9-280'C(deoomp©sition) 

Elemental analysis far 

CbHmN 4 '2HCI-3/4H,0 
CalodJk C. 62.37; H. MB: M. 12.65 
Fmn««:C. 823* H.B.45:N. 12.60 

colorless crystals Diydrochlorids] 

(MeOrHso-Pr,0) 
mp.150-156^(de«oniposition) 

Elemental analyais far 

C I4 H li rV2HCM/2H t O 
Calcd* C, 83.71; H. B.4B; N, \2M 
FeundfcC.63^ H.B.68;H, 12.11 



Example 195 



p*, ToasuspenslonofO^gof^om-l^ 

ride in 3 ml of N.N-dimethylformamide was ^2^SS^SC hycWw ^ 

no i The reaction mixture was adjusted ttpH 10, ^^SlSS brine, and dried, end then the solvent 

i^™^^ - — - — * — and water 

^e coToriess crysL having the melting point of from 1 75 to 1 TVG. 



Fi— nt«l analysis for C^M^CIFN^OgS 


Calculated % 
Found % 


C.58.41; 
C, 58.43; 


H.4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 198 



f^ Toaso, Ufl onof1.00gof4*heno^^^ 
11 neln 10 rrt of methylene oh oride. 018^ 



101231 TbasoiuoonoTiwHw-T > * * ■ metrtanesulfony cnionoe was «i — - — 

057ml of triethylamlne In 10 ml of methylene chloride, 01 * ^ r ^tn mbrture was added with water, and extracted 



55 



Elemental analysis for C^W^U 0 ^ 




Calculated % 1 
Found % 


C, 63,98; 
C, 64.01; 


H, 5.82; 
H, 5.98; 


N, 12.44 
N, 12.28 



[0124] 



, • Cvomn i oe 4 07 through 1 99 were obtained, 
.nacoomancewnhmen^^ 
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Example 


RA 


Physical properties (Recrystallization solvent) 


197 


Ts 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,201.5«202 t, C 

Elemental analysis for C^H^^C^S 
Calcd.%: C f 68.42; H, 5.74; N, 1 0.64 
Found%: C, 68.46; H, 5.83; N, 10.53 


198 


Et0 2 C 


colorless crystals (AcOEt-lso-Pr 2 0) 
mp, 132-1 33°C 

Elemental analysis for C 26 H 28 N 4 0 3 
Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 1250 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 5 (CDCyppm: 

1 .31 (2H l brs) l 1 .50-1 .70(1 H f m),1 .78(2H,brs),2.00(2H ( q i J= 7.5Hz),2.81 (2H,bre),4.23(2H, 
brs),4.63(2H,t,J=7.5Hz),5.1 3(2H,s), 7.25(1 H t t l J=7Hz) l 7.30-7.40(5H,m) l 7.39(2H l d I J= 7Hz), 
7.44(2H,t l J=7H2) l 7.50(1H,td ( J»8.5 ( 1 Hz),7.57(1H,t d,J=:8.5,1 Hz) I 7.90(1H l dd l J=8.5,1Hz), 
7.94(1 H,s),8.04(1H l dd t J=8.5,1Hz) 
IR spectrum v (llq.) cm* 1 :1 698 
Mass spectrum m/z:506(M+) 



Example 200 



4-[2 -(4-Amino-1 H-imldazo [4 t 5-c]quinolin-1 -yl)ethyl]-N-methyl-1 -piperldlne-carboth ioamide 

[01 25] A suspension of 0.50 g of 4-amino-1 -[2-(4-piperidy0ethyl]-1 H-imidazo[4,5-c]-quinollne and 0.37 g of methyl- 
Isothiocyanate in 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystallization from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 21 6 to 21 8*C. 



Elemental analysis for C 19 H 24 N e S - 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H.6.67; 
H, 6.66; 


N, 22.26 
N.21.97 



[0126] In accordance with the method of Example 200. the compound of Example 201 was obtained. 
Example 201 

4-{2-(4-Chloro-2-phenyM H-imldazo[4,5-c]qulnolln-1 -yl)ethyl>N-methyl-1 -piperidinecarbothioamide 
[0127] 

Appearance; colorless crystals 
Recrystallization solvent: methanol 
mp: 215-220'C (decomposition) 
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Elemental analysis for C^eCINgS 


Calculated % 
Found % 


C, 64.71; 
C, 64.80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

U2 v+MH+j^m**^^ hydrochloride 

I* A so.ut.on o, 0.75 g of ^2-phenyM *«Effi ^ 
^mzLl-carboxyam.d.ne hydrochlortde ^f^^^^^ae was added w«h ethane.. 
aTroom temperature for 19 houra. The •^^SSS E5^oE*il~c^ Recry8taH.zat.on from 
andthenthep^edcrys^ 



Elemental analysis for C^H^CINe * HCI 


.1/2^0 


Calculated % 
Found % 


C, 60.25; 
C, 60.47; 


H, 5.69; 
H, 5.61; 


N, 17.57 
N, 17.36 



25 



35 



45 



50 



1 Preparation o ' cells for culture 

[01301 About50mLofwho 1 eb.o« J *«^ ^ 
SJeonWnlng 170 pL of "^^^^ an > cultured wWl HPM1 -1640 

Cefls) were prepared using a cell "P a ««° n i tu, »' J^l^l JfUfe Technologies), 2.6 U/ml penteillin-2.5 pg/mL 

mL 

2 Preparation of test compounds 

from 10* 10 M to 10" 5 M. 

3 Treatment of cells with medicaments 

j r..t am in«tion of human TN F-» and human IL-1P 
[01*3, Anenzyme^unoassayhythesan^^^^ 

L-1p in the cu^re supernatant. The antl-cytoWne •^2^252^- appropriately diluted, and then 
miterptatesfor^ 
added to each well and IncubatedThento^ 

ond-arulbodyweresucc^ 
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comblnant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Blotechnologle Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and thlrd-antlbodys and the standard for the calibration curve, respectively. For determination of human 
5 lL-1 p, monoclonal anti-human IL-1 p (Cistron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- - 
key anti-goat IgG (Chemicon International), and recombinant human IL-ip (R&D Systems) were used for the first-, 
second- and third-antlbodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine Induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS. 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



15 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration (jimol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


. 26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


O 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration ftimol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


108 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136J Th«*a results dearly Indicate that the compounds of the present Invention have excellent Inhibitory actions 
45 agalnstproductIonofTNFandlL-1. 

Industrial Applicability 

[0137] The compounds of the present invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreameiy useful as preventive or therapeutic agents of diseases mediated by these cytokines. 

Claims 

55 1. A 1H-lmidazopyridlne derivative represented by the following general formula or a salt thereof: 
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wherein Ri represents hydrogen atom, hydroxy! group, an alkyl group which may have one or more substituents, 
a cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryi group which may 
have one or more substitutents; R* represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclic or a heterocyciic ring which may be 
substituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; R* represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
R3 represents unsubstituted piperidino group, at least one of R 1 and R 2 Is not hydrogen atom. 

2. A 1 H-imidazopyridine derivative represented by the following general formula or a salt thereof. 




wherein R 1 represents hydrogen atom, hydroxyl group, an alkyi group which may have one or more substituents, 
a cycloalkyl group which may be substituted, a slyryl group which may be substituted, or an aryi group which may 
have one or more substitutents; R* represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclic or heterocyclic ring which may be sub- 
stituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3; 
Ft* represents hydrogen atom, an alkyl group, benzyl group, trlphenylmethyl group, an alkanoyl group which may 
be substituted, an alkoxycarbonyt group, benzytoxycarbonyl group, a thiocarbamoyl group which may be substi- 
tuted, an alkanesulfonyl group, a benzenesulfonyl group which may be substituted, or amidino group; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an Integer of from 0 to 2. 

3. The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A is benzene ring or thlophene 
ring. 

4. A medicament which comprises as an active Ingredient the 1 H-imidazopyridine derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

5. The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 
a cytokine Is mediated. 



82 



EP 1 104 764 A1 



INTERNATIONAL SEARCH REPORT 



Intenationai application No. 

PCT/JP99/04381 



r a CLASSIFICATION OF SUBJECT MATTER 

IntTci 1 C07D471/04, C07D471/14, C07D491/U3, C07D495/14, A61K31/435, 
A61K31/47 

According to International Patent Cltnification (IPC) or to both national classification and IPC 



IB, FIELDS SEARCHED , — 

Minimum documentation searched (clarification system followed by cUsimcatxm lymboJi) ^, M ,. J , B 
Int. CI* C07D471/04, C07D471/14, C07D491/113, C07D495/14, A61K31/435, 
A61K31/47 



1 ppS gjS 



Electronic data base consulted during the 
CAPL0S, REGISTRY (STN) 



mtenuttiocjd search (name ofdata base and, where practicable, search terms used) 



lc DOCUMENTS CONSIDERED TO BE RELEVANT 



Ca te go r y* 



A 
A 



Citation of document, with indication, where appropriate, of the relevant passages 
WO, 9830562, A (Terumo Kabushiki Kaisha) , 
16 JUly, 1998 (16.07.98). 
a* EP, 894797, A 

jp, 09208584, A (Tezumo Kabuahiki Kaisha) . 
12 August, 1997 (12.08.97), 
(Family i none) 

US, 5389640, A (Minnesota Mining and MFG. Co.), 
14 February, 1995 (14.02.95). 
6 EP, 872478, A 

US, 5352784, A (Minnesota Mining and MFG. Co.). 

04 October, 1994 (04.10.94), 

& BP, 708773, A & JP, 09500628, A 

j. Interferon Res. (1994), 14, P. 81-85 

BP, 459505, A (Kyowa HaWco Kogyo Co., Ltd.), 
04. December, 1991 (04.12.91), 
& JP, 04226985, A 



Relevant to claim No. 



1-5 

1-5 

1-5 

1-5 

1-S 
1-5 



IE*} Further documents are listed in the continuation of Boa C. 
SperirictfeforinofcitoJd 



Q See patent manly i 



•A* 

It 
v 



state of UN art which is sot 



defining the 

sa be of panteuuv MMrann 
■sect but pubiishsd on or after (he 



Oocwcat which nay throw doubts en priority curings) or which Is 
chad »«*ebBsb me poblieaaoo <tae of eaotherchatle* or other 
ipsdstftasoa(sssrMmed) 



if tsler docanwtf pabHshad sfter Pie intrrnninml filing duo or 
priority oats sad not in conflict wkh dm leplksiienhutdttdto 
oatontod th* principle cr ihtxxy undoriyrng thz tarontion 

*X" Oooawn! of pctkoUr rw*v»ncc; the ctamed tanxrion cwaot be 
cocriefcred iovd or ciaw* be ccnikicrcd w Involve in ravcstiTi 
step when me ooensem Is isken aleoe 

*T decunemtcJeardcalarrelevasee;tt^ 
ccnrideitdtolBvetontnvcmrvtitq^ 
ccrtbfaed whh one or mora other such do cuments , such 

*&" Became* taambcr ef the same patent tenDy 





Date of the actual completion of the mternanooal search 
08 November, 1999 (08.11.99) 


16 November, 1999 (16,11.99) 


t Name tnd mailing iddrcu of the ISA/ 
I Japanese Patent Office 


Authorized officer 


iFacahnileNo, 


Telephone No. 



Form PCT/EA/210 (second sheet) (July 1992) 



83 



EP1 104764A1 



INTERNATIONAL SEARCH REPORT 
fr (Contiittiirtoo). DOCUMENTS CONSIDERED TO BE RELEVANT 



J Intcraitiontl application No. 

PCT/JP99/04381 



Ciaaon of docn mcnl, with indication, where gppropriitc of the relevant passages 
US, 4689338. A (Riker Laboratories, inc.j, 
16 July, I" 8 U6.07.9B), 
(Family: none) 

EP, 145340, A (Riker Laboratories, Inc.), 

19 June, 1985 (19.06.85), 

"op, 60123488, A & US. 4698348, A 

HO, 34479, A (Egypt Gyogysxervegyeewti Gyar) . 
28 March, 1985 (28.03.85), 
(Family: none) 

I J. Med. Chem. (1968), 11(1) , P. 87-92 



1-5 



1-5 



1-5 



FonnPCTrtSArtiO (contmuatkm ot second sheet) (July 1992) 



84 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. ' 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK (usno) 



